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BREAKOQUT GROUP DI SCUSSI ON - MONOGASTRI CS

(2:00 p.m)
(Participants away from m crophones.)
CHAI RVAN MacM LLAN:  |'m Randy MacM |l an and ny
official duty is to ---
DR. GOTTHARDT: | was concerned with Dr. Angul 0's

apparent equation of the use of nedicated feeds and a

subt herapeutic use of antimcrobials, and I think that's
sonething that we really have to stress in what we take back
fromthis breakout group is that feed as a delivery system does
not necessarily nean a production, subtherapeutic use, which is
nore of a concern for the devel opnment of resistance.

Since | work with many m nor species groups, this is
an issue that's come up because, under extra | abel use, you
can't use nedicated feeds and so your therapeutic uses of
medi cated feeds are |imted to certain industries |like raising
-- farmraised deer, gane birds and alnost all of the
aquacul ture industry.

And | think we really need to nake the point that a
t herapeutic use that's short termand a good killing dose is
not the threat that everyone's perceiving because |I'mvery

concerned that this may get witten up with a prohibition

{ agai nst nedi cated feed which is going to hurt these industries

agai n.

CHAI RVAN MacM LLAN:.  Thank you. | agree.




(Comrent away from m crophone.)

CHAI RVAN MacM LLAN: | wasn't going to nmention nanes
but that's okay.

DR BUTLER --- that would be a different issue,

woul dn't you agree?

DR. SI MMONS: The question that was raised, and |']I
chal l enge that also -- the question that was raised, is
prevention consi dered subtherapeutic? | would chall enge that,

based on the fact that I"'min conplete agreenent that we're
going to stay away from subt herapeutic in here.
But to ne, therapeutic is whether you have a di sease

outbreak in this particular pen and you' ve got a pen right next

Jto it that doesn't have the synptonms yet but you're applying

the drug at therapeutic |evels.

Even though it's technically prevention, | would not
let that fall into the subtherapeutic area under any way, shape
or fashion because you're still with -- you know, in

t herapeutic fashion you' ve got a relatively high dose conpared
to subtherapeutic for a relatively short period of tine.

There are -- | sat quietly for the past tw days and
wat ched all of this with a great deal of interest and | see us

falling a little bit -- and the rhetoric is good and it's

{ interesting and I'menjoying hearing this, but I wuld like to

give us a nmandate in here to start with the ---

What are we concerned about? Qobviously, in this
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envi ronnment, we're concerned about water quality, whether it's
in the ocean or in freshwater. What's the inpact of anything
that happens in that water? W' re tal king about antibiotic
resistance so I'd like to kind of |ook at how we address that.

The other is, okay, are we causing resistance in the
fish that woul d subsequently be transmtted to humans by either
exposure, consunption, whatever? And the third aspect of this
is, we have a mandate of these questions that the mandate, to
me, assunes that pre-approval studies are necessary.

| would challenge the fact that if you go back to
Fred's five things that he was throwing out, the first I would

| ook at for all of this is what is the significance of the

§ antibiotic in question in regard to human nedicine? If it's a

very inportant nedication, then obviously we would be | ooking
at it in a nuch stricter fashion

If it's in a class that either sees Iimted or no use
in human nedicine, then we need to start taking a | ook at what
are the true risks and I was very disturbed in the past two
days of the fact that | thought | knew nore about this than
think I do now and how do you design these studi es has becone
-- we certainly raised all the issues with it.

So, there's quite a few issues to deal with but

§ would still focus on what's the end result that we're trying to

acconplish here and that's to prevent the possibility of damage

to the human.
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CHAI RVAN MacM LLAN:.  Thank you. |Is there a consensus
that with regard to the use of nedicated feeds? | think that's
what, Joan, you were after. | don't knowif we can do anything
formal like a notion or anything like that but -- what's the
general --

DR. GOTTHARDT: (Away from m crophone.)

CHAI RVAN MacM LLAN: Right. The comment was whet her
or not anybody has an opinion different than that.

M5. FINEBLUM | wouldn't say that | have an opi nion
different than that, but | just wanted to add in the thought of
-- and this is a question; this is not a statenent. Do we know
what levels are going to be in the fish that's actually sick?
In other words, --- certain that a sick fish fromthat
popul ation of fish that you' re feeding the nedicated feed to is
actually going to ingest enough of the drug to reach adequate
| evel s to be therapeutic and not subtherapeutic? | don't know
t he answer to that.

CHAI RVAN MacM LLAN:  And that's a good question and
it's debated an awful | ot anobngst animal health practitioners,
and it probably is just like a terrestrial animal; it depends
on how sick they are whether or not they would consunme any of
t he nmedi cated food.

M5. FINEBLUM | was just going to say, the issue
there goes the sane way as any terrestrial and sonme of them

don't and that's one of the problens of nedicated feed per se.
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But in general, if we consider at |least that we're using food
as a delivery systemfor therapeutic use and we really are not
-- we're not bringing up any ideas in ternms of using it as
growt h pronotion or anything like that.

And | think one of the questions that you asked, do
we need to do any at all? | think a ot of the drugs that
we're | ooking at for fish are probably going to be offshoots of
manmmal i an drugs anyway. | nean, usually they're -- nobody's
really going into the fish market, you know, | ooking for
excl usive drubs, at |east as far as | know.

Sonme of those questions may be addressed al ready by
sonme of the manmalian studies, but | think stability in water,
bi nding to sedinment, there are sone issues that woul d be
inmportant to validate or, you know, define as a group here and
al so woul d be inportant for approvals of drugs.

Sonme of that m ght be al ready an environnent al
assessnment because sone of the drugs will go out into estuaries
or whatever fromfarns that are near water. But |'mnot sure
how stringent those studies are and if we'd want to expand them
for aquacul ture use.

DR. BUTLER: | think those are critical additiona

pieces for --- well, just to say, | want our recorder to

§ comment, when he's putting in comments, not to screen too nuch

because | did suggest, there was a little bit of a difference

in the waste, but that's being captured back there so it'l
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conme in sooner or later, won't it?

MR. PRATER Sure. Keep ne straight on these and we
can go back and expand.

DR. BUTLER: Sure. W wonen have softer voices
sonetinmes, but -- that's right. So I think the questions that
you rai sed were not about -- with respect to availability in
the water because if it's a binding issue and it means that the
drug is perhaps nore available in the water or | ess avail abl e,
that could be a consideration in the pre-approval process.

O her than that specifically, you said the
envi ronnment al assessnment nay or nmay not capture it. | don't
know what your process is here so | think that's sonething that
| have to add into ny mnd set when we're doing it because |
know our environnental assessnment does not touch that, at this
poi nt .

But in terns of antimcrobial resistance, where is
the research? Is this -- | mean, we know in the |Iand ani mals
that a fair bit of work has been done, but fish offer that --
the use of antimcrobials in fish is perhaps alittle nore
i npacting on the environnment in that you can be changing the
flora, not only in and on the fish but in the water around the
fish.

So people are either drinking it or swmmng in it
and if those bacteria that are living in the water can exchange

antinm crobial resistance factors between thensel ves and the




1 humans that are either drinking or swmng in the water,
d that's an issue -- that's a separate issue as far as |'m
3 concerned in antimcrobial resistance.

4 |"d like to hear a discussion on that possibility,

3 quite apart fromeating fish which is an issue, also.

4 CHAI RVAN MacM LLAN:. It m ght be beneficial for the

fl record to identify yourself in this group

g DR. KAZDA: M question might be a little naive since
91 don't know that nmuch about fish, but I was just wondering if
14 you tal k about, you know, prudent use of antibiotics and if you
13 put these antibiotics in the food, the feed, how can you

14 actually control the dose that goes into the fish since sone of
13 it is going to dissolve in the water, | guess escape, and how
14 can you know t he exact ampunt of the antibiotics the fish will
13 get?

16 CHAI RVAN MacM LLAN: Ckay. Well, with sonme fish

17 anyway, in the United States, we're really only tal king about
1§ catfish, selnonids and now | obsters. The |obsters | don't

19 know. Wth the catfish, it's nore difficult than with the

20 sel noni ds because you can't watch the neat as much as you can
21 with the trout, for exanple.

272 But the fish, if they're going to eat the feed, it's
23 very rapid and depending on the type of feeding systemin that

24 trout raceway, for exanple, they may be fed by demand which is

23 where they -- does everybody know what a demand feeder is?
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It's basically a cone and it has a bar attached to it
and the feed is placed inside this cone, this topper, with the
bar dangling down into the water. Wen the fish is ready to
eat, it's trained so it'll knock that bar and some of the feed
will drop down.

The nore fish that are anxious to feed, the nore that
bar gets knocked. And there have been studi es done that
i ndicate that normal fish, anyway, that all that feed gets
consuned. Oher types of feeding systenms will have a -- which
is what we use, a different kind. W have a kind of a
conput eri zed feeding systemwhere feed is taken al ong what's

called a --- systemand it goes through a cylinder and there's

{ a die that goes back and forth and that drops small vol unmes of

feed at any one tine.

So we think, and we've done research that indicates
you get nore uniformfeeding that way. Now with sinkfish, it's
a much nore difficult thing to judge and what happens typically
in both catfish and trout, is that observations made of the
feeding activity, if you throw feed out and it's not consuned,
then you know that you shouldn't feed them anynore because it's
not -- whether it's medicated or unnedicated feed, it's not
fruitful to do that.

So that's basically howthey doit. It's not --
there's no -- in ternms of dosing the fish, there's no control

i ke you would have if you inject -- weighed the fish and then
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injected them [It's certainly not that |evel of
sophi sti cati on.

DR. REINSCHUESSA: But as far as trying to figure out
if they can achi eve therapeutic concentrations in serum
nmean, those are PK studies that are done, so -- | nean, those
studi es were done for the approval process. So to -- and you
feed under controlled conditions.

You sacrifice a certain nunber of them and for
residues, it's absolutely essential and those nethods have been
val i dated and need to be validated to approve different species
to use that antibiotic.

DR. KAZDA: So you actually measure the anmount of the

3 antibiotic and ---

DR. RElI NSCHUESSA: In the fish. In the fish I'm
tal ki ng about.

DR. KAZDA: (kay. How about in studies --- sedinent

DR. REI NSCHUESSA: Those are studies -- right now, |
know we' re doi ng sone of those studies but that one that | was
menti oni ng would be a good thing to do if you're trying to
approve an antibiotic is to find how stable is it in the water,
how bi oavailable is it?

Once it's bound to sedinent, a |lot of these conpounds
are no | onger bioavailable for sonme species. | don't know

about sone nice --- mcrobe that m ght be able to nmess with it
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but, I nean, you know, you're talking a | ot of research there.
But that's the same issue that you deal with with chicken

manure scattered on a cornfield.

CHAI RVAN MacM LLAN.  Wendy, you had a --

M5. FINEBLUM M/ question is whether or not anyone
has ever done any behavi oural studies where they've |ooked at a
tank of fish and which you knew that there was an infection in
that tank and the nature of the popul ations are such that not
all the fish are going to be equally sick.

It's not likely that all the fish are going to be
equal ly sick. Sonme are going to be sicker than others and have

-- sone are going to want to eat |less than others. Has anyone

i done the behavioural studies to | ook and see, okay, you know,

this guy, he's really sick.

How nuch -- you know, how often is he com ng up?
Maybe he's not com ng up very often, and then do a sanpl e of
t he popul ation, trying to get a range of individuals based upon
how sick they appear clinically and then neasure the drug
concentrations in these aninals.

Has anything |i ke that been before? Does it seem
like a feasible project to do and do you think that the results
woul d be useful ?

DR. BUTLER The question that you are asking is a
dosi ng question and all of this is done in the information

packs that you need to approve a drug. They have to have done
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1 studies that say that you get this nmuch residue after giving

this much to this controlled group of fish who aren't

D)

3 necessarily a sick group of fish. You're right.

4 However, in order to -- and this is nunbers of years
5 of experience in trying to get drugs into fish -- you're right,
g it's not perfect, but I wonder if we could nove fromthat piece
f which is interesting and inportant because we need to know t hat
§ in terns of residues.

g And in fact, the residue information because of

14 exactly what you said, is probably very -- that much nore safe
11 because the fish, the healthy fish are eating | arge anounts of
14 t he medi cated feed so when we do residue studies, they would

13 probably have nore of the drug in themthan the sick fish.

14 But, in terns of changing the antimcrobial flora,

19 t hose drugs would do that. The antim crobials would change the
14 flora of those fish. 1In fact, naybe you' re asking that inpact
17 question about what happens to the flora of the fish which is
14 where we need to go fromhere. Is that --

19 M5. FINEBLUM | guess what | was getting at, nore

20 than froma residue perspective, was fromthe antim crobi al

21 resistance perspective and if you're getting fish that are

224 sick, you know they have sone bacteria in their system and

23 you're exposing themto |low levels of antibiotic.

24 M ght that create a situation where you're nore

23 likely to have resistance energe? | don't know. But if so,
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1 then it would be nice to know whether or not you're getting

4 those | ow | evel s.

3 MR. PRATER | think, if | mght conment nyself at
4 this point, I think the question is interesting fromtwo
§ perspectives. One, | think you' re tal ki ng about anti m crobi al

g resistance in terns of aquatic pathogens versus human

{ pat hogens.

g And | think in aquacul ture, nost of the tinme what

9 we're concerned with are the innocent bystander, the human

14 pat hogens, because the sane agents that infect the fish are not
13 the ones that will infect the humans eventually. So it's

14 i nportant to distinguish which agents we're tal ki ng about

13 becom ng resistant to.

14 The other thing that is very well taken is your point
19 about treating populations is very different than treating

16 i ndividual animals and a |lot of the information has been

17 conmpiled to this point, pharmacokinetic data in particular, has
14 been done on individual animals. But really what we're

19 treating are popul ations of aninmals, and they have sick fish as
20 well as healthy fish.

21 And | think that just now people are starting to

22 exam ne how we treat popul ations and | ook at things |ike

23 popul ati on of pharmacoki netic paraneters that describe

24 popul ations of animals versus individual animals. So | think

29 the bottomline answer to that question is only just recently,
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1 that perspective and investi gated.

4 DR. BUTLER That's a nice way of articulating it.

3 Wen we do treat popul ations, we are doing sonme subtherapeutic
4 dosi ng whi ch has been shown to contribute to anti m crobi al

9 resistance. It's a really inportant question.

4 But in terns of what mcrobes, | appreciate -- say

{ there are enterococci in the fish, just your basic -- and |

g don't even know what the nornal popul ations of bacteria are in
g fish but | just know bacteria are very good at treating little
14 bits of DNA that provide antim crobial resistance between one
13 and the ot her.

13 So in fact, it doesn't matter which bacteria they

13 are, whether they're actually pathogens, and this is an issue
14 that | have with senior managenent in the Federal governnent

19 where | work. People get confused with food poi soning and

14 anti m crobial resistance.

17 And | say, well just forget the food poi soni ng bugs.
14 Forget the salnonella. Forget the E.coli 0157H7. Let's just
19 think of an enterococcus that's plain old gut bug that gets on
20 the steak and you get it and that gives you antim crobi al

21 resistance, so it's inportant to separate those issues.

22 | don't know the normal flora, and I"msure it varies
23 trenendously in fish, but it's my understandi ng that that

24 ability to transmt antimcrobial resistance is certainly there

23 and feeding at those varied levels, it's not a problem-- or it
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woul d be a problemwith fish as well as with pigs and what ever,
al though rarely in pigs, | guess.

Well, that nust be getting nore comon in sSw ne
practice to be feeding nedicated feed the sane way as a
t her apeut ant instead of -- yeah.

DR. REI NSCHUESSA: | guess there's a couple of
givens. One is antimcrobial resistance does happen with use
and when you treat animals with any other formthan injecting
them sone of the players are going to have subt herapeutic
amounts and if it's in the water, whether it cane out of manure
frompigs or it came fromfeeding fish, those | evels are going

to dwi ndl e and sonewhere in that curve of effluent, you're

4 going to have a subt herapeutic anmount of bacteria there.

You know, getting back to pre-approval studies, you
know, what we want to do to try to predict where the probl ens
are, how do we want to survey that later. |[If the outcone is,
you know, you don't want to accept any risk at all, then you
don't approve any of them

But if you feel that you should be treating animals
when they are sick, then what we want to do with any pre-
approval work that we do for aquaculture is to try to find out

where the risks are and possibly eventually find ways of

§ mtigating the risks.

And you know, the kind of aquaculture, that is going

to make a big difference. | nmean, if you' re at a sem -cl osed
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1 or if youre at a place where you can then treat the water for
4 a certain period of tine. | nmean, there are things that we can
J start thinking of creatively to deal with it.

4 You know, if we have ponds at the back of other ponds
5 that can capture sedinment and keep it fromgoing out. But it's
g a given, you're going to get to that |evel that you have

{ subt herapeuti c anounts.

g If you're treating a chicken barn and you're just

g giving it to themin the water, which doesn't seem so bad

14 according to the way they're talking in there. There are sone
1% birds that are going to drink it and there are -- sonme of the
14 feces is going to delude out to a point where you' re going to
13 be subtherapeutic and you're going to create resistant bugs.

14 But for pre-approval, | think we have to sort of

19 figure out where do we want to go with -- with what kind of a
1€ study can help us predict the severity of that problem

17 DR. BUTLER So what do you want, Renata? What do we
1§ start with? First of all, having some baseline information on
19 antim crobial resistance and what normal flora are in fish

20 woul d be hel pful. Do you have that? Pardon ny ignorance on

21 that score

272 CHAI RVAN MacM LLAN:.  Yeah, did you want to noderate
23 here?
24 DR. BUTLER. Do you have the information?

25 CHAI RVAN MacM LLAN. Wl |l actually, we do have the
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1 informati on about what types of bacteria can be in the fish.

It's going to be so species specific because it's so

D)

3 environnental |y specific.

4 DR. BUTLER R ght.

g CHAI RVAN MacM LLAN:  And so, there's really no way to
g predict in any one given circunstance what's likely to be

{ there. Well, 1'll take that back.

g DR. BUTLER  Yeah, | was going to say, if you nane a
9 species and the environment, then you would have an idea is

14 what you just said; right?

11 CHAI RVAN MacM LLAN:  That's correct. You will find
14 ai ranmonads. Gkay. Airanonda hydrophel u, sobria, however they

13 classify airanmonads these days. That would be there, in the

14 freshwater. And in saltwater, you'll find vibrio species.
19 Sonmetinmes you will find salnonella, if you' re working with
1€ shrinp.

17 DR BUTLER O catfish?

18 CHAI RVAN MacM LLAN. Catfish, you will find

19 salnonella in those ponds. There have been sone studi es,

2Q published studies, on the mcrobial flora in various kinds of
2% fish. | knowit's been done with catfish. |It's been done with
22 striped bass.

23 | just saw reference to one |I think in trout but I

24 haven't seen that yet. Wiat's going to be very -- as |

23 mentioned in ny presentation yesterday, the bacteria flora is
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very itinerant. Whatever is in the water is what you're |ikely
to find in the fish.

DR. BUTLER  Well, | appreciate your viewpoint as a
producer, but as a regulator, | need to have sone of that
information so that | can assure the public that there is not a
risk to public health.

So if I were to ask you for information, and |I"m new
to this pre-approval process; however, | think it's a very
important one in terns of assuring that your industry can go
forward and that is by saying, if we look at it in the first
place, if you knowit's catfish and we have these four or five
speci es of bacteria, perhaps then you can say, okay, we wl|l
use -- and you said they're itinerant so if you even used a
mar ker |i ke an enterococcus with a particular antimcrobial
resi stance marker and did a test on that, and said treat it
with -- treat these fish with this enterococci at the other end
if they have antim crobial resistance, not unlike terrestrial
animal s, because | need to be able to assure, in ny case the
Canadi an public, that there isn't a risk to public health.

And if there is perceived risk -- even if there isn't
arisk, if there's a perceived risk, then your industry is at

stake. So I'mlooking for the answers the sane as you are to

{ say, how can we | ook at this? Wat kind of study can we do

that will give us sone assurance?

CHAI RVAN MacM LLAN:  So if | can rephrase that so
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under stand, you're suggesting that we choose a bacteria that we
could run through some testing.

DR. BUTLER Well, if you have a gram positive type
of bacteria -- or antibacterial, take a gram positive innocuous

bacterium inocul ate the pond --

CHAI RVAN MacM LLAN:  Run it through
DR. BUTLER -- or the fish, treat the fish, see what
cones out the other end. | mean, it's the sane sort of nodel

that you would use on a terrestrial aninmal and we need the

assurance. That's what |'m-- we need to devise a nodel here

for you so I'mthrowi ng out ideas.
CHAI RVAN MacM LLAN. Right, and | appreciate that.
{ The task, of course, is that it's going to be -- in sone
aquacul tures conditions, you' re never going to see enterococci

or salnonella or listeria --- so it is a bit of a task for a
drug conpany to cone up with -- or FDA to conme up with choice
bacteria like that. | understand the need to do that.

DR. BUTLER Well, the recomrendati on shoul d maybe
come from-- the point of neeting with the C/M and i ndustry ---
you may know what the bugs are there. Let's have a
recommendat i on because in each of the settings, if you ---

you're going to have bugs in various environnents, whether it's

{ out there freezing in the ocean or in a warm ng pond where sone
catfish are growing, to come up with -- to cone forward with
recommendations that you try this or that so you do have sone
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gui dance and assurance for the public. That's how | see ny
rol e.

DR, REINSCHUESSA: | guess it is a big can of worns
because --- the ones in the water are not always the ones that
are found on the skin. Human pat hogens, sone of themcertainly
don't need to be passage through other -- or sone fish
pat hogens go directly to humans. They aren't necessarily
al ways passage through sonething else. Fish handler's disease
--- bacterium mari num

These are not enteric pathogens, but | nean, there
are some risks, so you can't just say there are no --- directly

fromfish to people but then, you know -- okay, if we try to

i say, okay, nuts and bolts, what bugs are we going to | ook at,

you know, and | would be one for nodeling as nuch as we can.
You know, naybe take sone popul ations that are fairly
constant |ike aeronmonis and foll ow what happens in vitro, you
know, in a drug with certain environnental conditions. You can
grow themin warmand cold and you can grow themwth salt and
wi thout salt and a ot of different -- |I'mnot saying aerinonis
but you can pick organisns that you m ght be able to nodel
That's going to take a | ot of people thinking and

wor ki ng together to even pick those organisns and just trying

§ to figure out the resistance issue is another one. And CCSL

gui del ines are not established for fish or for nost of these

bugs and the fish group that net couldn't even cone up with a
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reference bug, internationally.

So, we don't even know -- we don't have standards for
testing resistance in a |lot of these organisnms yet. | nean,
peopl e do studies but, you know, you're conparing apples and
oranges. You |look at a lot of the different things.

You know, sone people use --- you know, it al
depends, and there are no standards yet. So, we're really
early in the process and I think it's inportant to get as nany
peopl e together to try and figure out what nodels we'd want to
t ake.

But obviously, the ones that would be used in the PK

studies, the fish that woul d be used and the conditions that

4 you' d be using for those PK studies to get themstarted -- you

know, to begin that analysis in an approval, | think those,
t hen, you pick sone bugs that would at |east give us an idea
where the drug woul d be goi ng.

DR. GOTTHARDT: This is going to be a little bit
nonsequi tor here but we have sonething up that | want to talk
about just a little bit. |If you go back up a few bullets, it
says therapeutic/subt herapeutic treatnent regarding treatnent
of popul ations of animals and | think we need to tal k about

that just for alittle bit because I'mnot sure that the way

{ we' re using subtherapeutic is actually -- the word

subt herapeutic causes a | ot of concern in a |ot of folKks.

And when we're treating a popul ation of animals,
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especially like a flock principle, we're going to treat
everybody, whether it be chickens or fish, but a certain group
we're going to treat the whole group. And for CVM we call
that a controlled claim You're treating everybody.

Sonme of the population is sick and sonme are not with
the therapeutic use. |It's not a subtherapeutic use as opposed
to a treatnent claimwhere all the animals are sick. So, |
just wanted to differentiate on that and Bill or Maggi e can
chinme in on that but | think it's inportant that we don't use
t he subt herapeutic termif we don't nmean it.

M5. OCELLER | think that the subtherapeutic use that

everyone -- well, nost people are against is the production,

4 wei ght gain, feed efficiency, long termuse of a | ow dose and |

think that's what the subtherapeutic termis w dely used for.
But, Joan's absolutely right that it can be interpreted then as
just an individual aninmal not getting enough when the treatnent
i s envi sioned.

So | don't knowif we want to say therapeutic versus
production claimor sonething, but the point is that nopst of
the uses we are advocating are for treatnment of sick aninals
rat her than just to nake them grow faster.

DR. BUTLER 1'Il be the devil's advocate again here.

| appreciate what you're saying, that it's a difference
between a claim one claimand the other because it is not the

intention to use the product of the growmh pronotant but in
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fact, it is, and I"'mseeing a little bit of agreenment here.

And it's not the nature just of aquaculture. |It's
i ndeed, as they're treating birds and pigs the sane way, we
need to speak truth here to power as they say and say i ndeed,
the nature of herd treatnent neans that there is indeed,
al though the intention is therapeutic, the outcone is
t herapeuti ¢ and subt herapeuti c.

It's not an intentional growmh pronotion but in
ternms of engendering antimcrobial resistance, it's indeed
a consideration and | think as a group of scientists, we should
at | east say that but be clear that the intention is
not that.

M5. FINEBLUM | would second that and I'd also like
to add that perhaps what we need to is invoke a probablistic
approach where we're not just using averages, we're not taking,
you know, the anount the average fish would get.

We're | ooking at the population and treating it and
understanding the variability that we're going to see within
t hat popul ation. And based upon that, try and predict whether
or not we m ght see resistance conme out of that.

And it could be that with such short periods of

treatnment that that still wouldn't happen, even though we' ve
{ got a, I'll say lower than therapeutic level -- | won't say
subt herapeutic -- in a particular aninmal.

If the period of the exposure to the drug may be so
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short that you're just not likely to see resistance arise. But
| woul d suggest that we try and get a hold of those data as
wel | as understand the distributions in the popul ation.

CHAI RVAN MacM LLAN. One of the questions I'd have is
-- | think you're both quite right. The bacteria --- |ethal
concentrations of the drug. But the question is, what does
that mean? So what if the bacteria devel oped resistance?

What does that nean froma public health perspective,
and | don't know what that neans and | think that's what -- as
| understand one of the real -- the pre-approval studies are to
try to help the people that will decide on yes or no on the

drug, on the antibiotic, is whether or not that -- there is so

3 much resistance or it's going to be such a public health

problemthat they can't say yes. Bill, is that --

DR. BUTLER. Do you want to speak, Bill? | had a
guestion -- if | may be, just because | put my hand up first,
before you --

CHAI RVAN MacM LLAN: Ch, okay.

DR. BUTLER -- pointedly went over to Bill
CHAI RVAN MacM LLAN.  Well, | wasn't trying to ---
DR. BUTLER | know but just to cone back, if I could

4 say to your comment, the antimcrobial resistance in whatever

J the bug is a serious issue in that, one, that piece could be --

there could be a cross-resistance.

So even though you're using an old drug that is not
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used perhaps in human nedi cine, there may be, in that bacterium
that has had that dosage and it didn't kill it and it survived,
there may be a cross-resi stance which represents a public
health concern. That bacteriumitself may not cause any

probl emto humans, just like the distinction between food-borne
illness and antim crobial resistance.

Sinply, the transfer of the antim crobial resistance
from what ever that bacteriumis sitting on the fish to the
person's hand to the respiratory system that is the public
health concern. Now, if you're doing a pre-approval study, you
want to know that.

So if you're treating fish and it's -- whatever the
bacteriumis, you treat it with that antimcrobial -- it comes
up with antimcrobial resistance to that old drug or even a
somewhat, you know, new mammalian treatnent drug, if the cross-
resistance is there, that's a serious issue and | know t hat
we'd want to know about that and | think that's what the issue
is here. 1'd be happy to hear Bill's coments.

DR. FLYNN. Well, | agree with that comrent about,
particularly with agriculture, given the uni queness of the
pat hogen or the bacteria that we're dealing with. The "direct
transfer” issue may not be of great concern but then the
i ndirect question arises which is even nore conplicated and a
harder to get at question because of basically bug-to-bug

transfer of resistance occurring there, so the pathogen -- the
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bug that initially is exposed to the drug nay not have any
consequence for human heal th what soever but perhaps it then
transfers a resistance ---

But, with regard to the pre-approval studies, | nean,
| think, Randy, you're sort of suggesting that one way to | ook
at it, it gets to the objective of the study, is a couple of
ways you can look it is that, is it purely a safety study in
the sense that, you know, at the end stage, you've devel oped a
particul ar use, a dosage regine that is going to be
adm nistered in this fashion and you would want to test that
use to see, does it present a safety, human safety problenf?

It is -- can you predict whether resistance wll

i occur under those conditions and that's one way that we've been

t hi nki ng about it. Now that starts raising a |ot of questions.
Scientifically, can you even design such a study that can
actually predict, make that prediction? | don't know.

The answer may be no, we can't really design a study.
| don't know if that's the answer or not. | nean, the other
thing that was tal ked about, the other aspect is noving sort of
pre-approval studies further upstream so to speak, in terns of

drug devel opnent and can these studies help us to nore direct
uses that are safer than others in terns of when you consider a
particular class of drug and the various different conditions
--- particular species or whatever it's going to be used on, is

it nore or less likely to have resistance probl ens?
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So, | guess one point to nake would be that with
regard to objectives, | would not limt ourselves to just
t hi nki ng about these studies as studies that has to --
necessarily have to predict resistance. | nean, it would be

nice if they could but maybe they can't.

And the pre-approval studies is one piece of many
other -- 1 think other pieces that are being |ooked at to try
to address this question, including post-approval neasures

whi ch are inportant, too, in terns of nonitoring and that kind
of thing.
| nmean, we've heard a | ot of people say that, you

know, a lot of this conmes down to our ability to nonitor what

i happens because it's very difficult to predict ahead of tine.

So anyway, | just -- we may want to keep open other ideas in
terms of how best do we think we can use pre-approval studies?
| nmean, we may cone out saying that, well, we're just
not there yet with the science to be able to use themfor, say,
predi ctors, or maybe we can. But, if not, then what other ways

can we use then? Can we use themfor optim zing how the drugs

are used so that we mnimze resistance? And that is -- that
will fit in with perhaps other neasures such as nonitoring
systens and that kind of thing.

DR. SI MMONS: You know, | think one of the things we
keep going back to is risk and |I think your concerns are very

valid and | applaud the, you know, desire to ensure that we
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1 don't enter into sonething that would cause us ri sk.

4 One of the things that we've got to step back and

J take a look at is what we're tal king about is sonething that's
4 been going on for probably over 2,000 years. | think the

§ Chinese were the first to recognize that noldy curds of

g soybeans had antim crobial activity.

T At that time, | think the bacteria probably also were
g al ready producing betal acti meces and things of that nature. So
9 we're not really | ooking at something that's new This is

14 probably going on all the time, whether it's terrestrial or

13 aquati c.

13 The issue here is, are we changi ng things and causing
13 harm and potential public health risk. And with that basis, i
14 woul d ask the question, because | don't know -- if we go to

19 Japan, Norway, several of the other countries that have been

1€ using aquaculture antibiotics for quite sone tine.

17 We al so know that based on various sensitivity

18 reports, nmany of the antibiotics in heavy use have devel oped

19 resistance. But |I'mnot aware of any public health issues that
2(Q have arisen fromthat and that would be a concern | would throw
2) out is, first of all, let's take a | ook at what we know has

22 happened already. Has anything arisen or is anybody aware of
23 anyt hing that has caused a problemand | don't know.

24 DR. REINSCHUESSA: | think you're asking a question

29 sort of |ike the canpyl obacter risk assessnment that was just
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done with poultry. | mean, nobody knows exactly what's the
actual risk in aquaculture. Certainly the potential is there
but how -- you know, when you start evaluating the need for
food, especially in third world countries and the need to
produce fish in an econom cal way for a | ot of those countries,
there are risks and benefits and that's got to be | ooked at and
| don't know who's going to do that.

DR. BUTLER | think that's an excellent point. In
sonme countries, it doesn't matter what you're feeding your fish
or what drugs you're using on your fish because it is a matter
of economcs. And if they can treat the fish and keep them
alive better and sell them for whatever market val ue.

| think our discussion here is very much a North
American or Western approach in that our publics want to have
food that is risk free. This is not possible. Nonetheless, we
need to have food that is -- has as little risk as possible.

| ndeed, | was at the Decenber neeting where the
canpyl obacter risk -- the nodel was set out, an excellent
nodel. Does it -- the question that you ask is exactly as
Renata said, exactly right. | nean, how much antim crobi al
resistance is actually com ng down the line and inpacting on
humans?

We don't know. | guess, in a sense, this is very
much a trying to be on the cutting edge of public health where,

i nstead of being reactive -- we know that there's a | ot of
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antimcrobial resistance out there and it's been said nany
times -- if you use an antibiotic, there's going to be
resi st ance.

So if we can get sone information at the outset and

say, well, yeah, there's resistance but it's not resistance to

i mportant human drugs and it's inportant for fish production

and people would accept that, | believe, if we can say that.
So it is very nmuch a North American perspective,

al t hough we al so have to be careful in speaking about other
producers because, as | was joking with Renata earlier today,
until |1 have a little nade in the USA sign on the back of the

fish, when you speak badly of fish, when people hear it, they

§ want to cut down on the fish production and turn over to the

tofu and the whatever el se.

So, let's -- the finger pointing, in any case, is
never very productive, although hopefully, North American and
Western countries can | ead by exanple. It's true, we don't
know what the risk is which is what the pre-approval studies
are trying to grab onto, | think.

DR KAZDA: | did ny little survey of know edge of
this issue anong the general population and | can tell you that

nobody that | talked to, and | have tal ked about quite highly

{ educated group of people, knows that antibiotics are used in

animals the way they are. 1'mnot even tal king about --- you

know.
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| " mtal ki ng about agriculture in general. And so, if
you are in a group of people that deal with the issue, it
sounds |i ke everybody's very much concerned but | think people
in general are not concerned very nmuch because they don't know
about it, and that's not only third world countries, but that's
North Anerica |I'mtal king about.

CHAI RVAN MacM LLAN. Ckay, Bill. | was going to say,
we probably ought to try to nove forward a little bit and get
sonet hing concrete down so we can -- well, primarily so that
tomorrow afternoon at 1:00, when | have to say what we've been
tal ki ng about, or deci ded.

Any general coments anybody el se wants to make

i before we really get into the neat of this thing? Ckay.

What's the perception of what are -- well, for aquaculture,
what shoul d pre-approval projects or research try to do? Wat
should it try to answer?

| assune at this point, FDA has said, all right, this
is going -- this is perhaps a class Il type of product where we
need pre-approval research done. |Is that a reasonable
expectation? In aquaculture, | don't think we'll ever have a
class |I.

I n aquaculture, | don't know that we'll ever have a

{ class Il. In aquaculture, we'll be lucky if we have a class

1l product. Let's assune we have a class Il and FDA has said,

all right, you need to do pre-approval studies.
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VWhat are we | ooking for? Wat does FDA want that
way? What woul d be nost useful for FDA to make a judgnent
that this antibiotic is going to be reasonably safe for the
public?

(No response.)

kay. So, FDA, | guess, is still |ooking for
gui dance, sonewhat --

DR. REINSCHUESSA: | nentioned stability in water.

CHAI RVAN MacM LLAN.  But isn't stability in water
al ready sonething that you woul d study?

DR. SIMVONS: | think your comrents regarding the

physi cal / chem cal disposition of the agent in water is val uable

{ information. | think that, historically, if you look at it

from again, an industrial perspective, that type of data is
generated but it really wasn't generated with an antim crobi al
concern; it was nore of a sedinment concern and issues of that
t ype.

But | think that type of information would be pretty
standard for the sponsor to devel op because it's related to the
stability of the agent, or that | think that that's val uable.
The point | was going back to trying to do resistance studies,

is, we know, for exanple, the potentiated sul fonam des in

i several markets, there's strong resistance to that where they

are approved.

But yet, I'mnot aware of any downstream i npact and
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that's where |"'mtrying to -- | don't have a probl em generating
data. Wat | have a problemis, how do we interpret the data
we generate and that's what 1'd like to do is generate

meani ngf ul data that has a endpoint to it.

DR. FLYNN. One way to try to nove things would be --
and | think one, sort of the general objective is that -- and
this goes back to what was put out in that guidance that CVM
put out and it's been nentioned a nunber of times, is trying to
characterize what the rate and extent of resistance devel opnent
m ght be as a consequence of the drug use.

So I nean, if you | ook at that question and then

you' d say, how would we go about trying to answer that

{ question? What pieces of information would we need to nake

sonme kind of judgnment about the rate and extent of resistance
devel opnent and that includes -- that includes whether you're
tal king about direct transfer or indirect transfer, so either
one would apply and in this case it nmay be indirect that's nore

of an i ssue.

Then, | think, |ooking at that general objective,
what kind of information do we -- would we need to knowto try
to characterize then? 1 mean, there are sone things we're

going to need to know about the attributes of the drug, you
know, what kind of mechani sns of resistance. Is indirect
transfer likely?

So, | nmean, there's a nunber of things to start
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t hi nki ng about and how far can you get with that and sort of

| ooking at it, also, fromthe putting together sort of a safety
assessment where you start putting these pieces together and
can you adequately characterize the risk and concl ude, yeah,
there's not very nmuch risk or we're still not really sure how
much risk there is so we need to then go on and get sone nore

i nformati on.

And | think that sort of step-w se process of, you

know, first -- sort of the categorization. Were does the drug
that you're thinking about approving, where does it -- how
inmportant is it, relatively, to human nedicine? And so -- and

then nmove on fromthere in terns of |ooking at the attributes

i of the drug and ot her things.

And so, one way of |ooking at pre -- so, froma
pre- approval standpoint, what kind of information would you
need to get, to try to answer the general objective of
characterizing the rate and extent of resistance?

DR. FINEBLUM | have a few thoughts and |I' m sayi ng
them as pretty nmuch an outsider to this whole area, so take it
for what it's worth. But, one thought that | had was, we
menti oned earlier the great inportance of environnental

conditions to the growh of bacteria in which bacteria are

4 going to infect or colonize a fish.

And environnental qualities |ike tenperature and pH

may be sonething that the producers and actually control. If
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1 they can't be absolutely certain of the anpunt of drug that

4 each individual fish is going to be getting, they can be pretty
3 sure about what tenperature the fish are at or the pH of the

4 water is or certain other conditions.

g And so, if we could understand what the |ikelihood of
g devel opi ng resi stance was under various environmnent al

f conditions, we may be able to select those where it's |ess

g likely and that's sonething the producer has nore or |ess

9 control over and so that may be useful information. It just
14 may be.

11 (Comrents away from m crophone.)

13 DR. FINEBLUM And once again, this is just -- this

13 is an idea, but you nmay decide that if you have sick fish that
14 maybe it's worth having a system by which you can transfer them
19 to sone facility where those conditions can be controlled and |
14 don't know if that's even possible, to have chutes and things
17 where you can -- | don't know. | don't know. Not having ever
14 visited a big trout farmbefore, | don't knowif it's even

19 f easi bl e.

2( CHAI RVAN MacM LLAN: | can address the practica

21 aspects of your thoughts there. It's probably -- it would take
22 a very unique situation where they could channel fish to the

23 hospital, so to speak, to treat that way.

24 Most practical fish farm ng, as Renata was saying, is

29 -- you're really subject to whatever is out there in terns of
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tenperature, pH, carbon dioxide |evels, nutrient |levels, al
t hose sorts of things.

We just don't have a good way to mani pul ate that
environnment, which is a real disadvantage. Catfish farmers
have -- there's a disease that they have to deal wth,
enterricseptisima of catfish ESC. It's very -- pretty nuch
tenperature rel ated.

There's a tenperature wi ndow when that bacteria wll
cause disease. So what the catfish farmers will do is pray for
cool tenperatures or very, very warmtenperatures because it's
out si de that w ndow.

Trout production in |Idaho, for exanple, the water

{ tenperature is constant. It's just right for the growth of

trout, fifty-eight degrees fahrenheit, but there are sone
pat hogens that occur at that tenperature, too.

And there's nothing we can do about that, other than
| ook at vaccination, perhaps, and perhaps sone anti m crobi al
treatnments for the bacterial disease. So anyway, from a
practical standpoint, it probably won't work.

It would really be great if we could do that but --
the other problemis, if you channel theminto a hospital,

terribly stressful for the fish, and that just exacerbates

{ their disease problens and so it's a tough one.

MR. PRATER. | guess to try to, you know, derive sone

val ue fromthose points, though, | think -- and in the context
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of pre-approval studies, part of the information that we
generate has to do with pharmacoki netic paranmeters and if you
can exam ne these paraneters relative to what a therapeutic
dose is and assumi ng that antim crobial resistance occurs when
you dose at subtherapeutic |levels, then maybe you could
determne in the pre-approval studies, what |levels are actually
present anong the population and it could help us potentially
in |labeling a drug where we would ensure or rather mnimze the
nunber of fish that we're dosing subtherapeutically.

And | think sonme of that information can be coll ected
in pre-approval studies as far as the individual

phar macoki netics, but if you exam ne themin context of the

{ popul ation, then they actually provide useful information about

t he popul ati on and what the percentage is of animals that
you' re dosi ng subt herapeutically. So that could be sonething
that we could derive from pre-approval studies.

CHAI RVAN MacM LLAN:.  Fred Angul o nade sone
suggesti ons whi ch perhaps have sone real nerit on what we ought
to -- what each group ought to focus on. The first item|l
think he nmentioned was nutation rates in the |aboratory. Wat
are the thoughts about that?

Wul d that be an appropriate item for aquacul ture,

§ antibiotic drug conpanies to want to take a | ook at, or need to

take a | ook at, or would that really be hel pful for FDA and the

Canadi an equi val ent in making a judgnent about the relative
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I risk?

DR. REI NSCHUESSA: Well | think, you know, if you

D)

3 determ ne your paraneters for the in vitro studies

4 appropriately, I think it can help. You' re again faced with

5 whi ch bugs are you going to be using for your nutation rate.

g And, you know, obviously, | would assunme that nutation, in

f terms of getting resistance, would be your ultimate goal there.
g So that goes back to rate and extent, | think, of

9 devel opi ng resi stance and nodeling that, | think, would be one
14 of the very first basic steps to take. Are they just |ooking
1% -- is he looking at nutation rate in general or is he |ooking
17 at nutation to antim crobial resistance?

13 CHAI RVAN MacM LLAN: | think his conment the enteric
14 bacteria, but aquaculture's a bit different that way so | don't
19 know. That's a good question. Maybe you ought to conment and
1€ t hen Wendy.

17 M5. CELLER | wanted to dangerously digress a little
14 bit that | don't think for nbst mnor species indications, and
19 | woul d include aquaculture, | think that when we tal k about

20 pre-approval studies, it's too late. Alnbst all of these drugs
21 have been approved in other species. There are very few

22 instances that we're tal king about a new entity for a m nor

23 speci es.

24 And it seens to nme that an unfair burden is being put

2% on the mnor species if they are the ones that are com ng up
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for approval now for things that have been out in the real
world for thirty years to be said, okay, now you've got to
figure out the nutation rate and you've got to figure out al
of this other stuff, unless sonething is going to be done.

And | hate to even put these words in -- with the
things that are already approved. Unless this responsibility
is going to be shared -- | nean, if FDA is tal king about going
and renmoving all antimcrobials off the market unless they do
this for every species, | really feel that we're being a little
unfairly -- and I"'min an awkward position with one foot in the
regul atory world and one foot in being advocate for producer
gr oups.

But it seens to ne that a ot of this stuff is
random |If you're unlucky in your study and you have a
terrible nmutation happen in your very first petri dish,
you could be unjustly judging a drug as dangerous that really
isn't.

And the fact that a lot of these drugs, the majority
of these drugs have been out in real world use in nuch |arger
nunbers of animals and many different environnents and unl ess
there's been sone red flag raised that it's incredibly

dangerous, it seens a little bit strange to suddenly say we're

4 going to go and not allow any drugs to be used in pheasants

because it could be a threat to the public health.

So | have sone questions about what information can
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we use that already exists fromreal world use in terns of our
baseline for supplenental things? | think if you were
unfortunate enough to be sitting in the rum nant group where
they' re tal king about new entities for feed lot cattle, it
woul d be a lot nore relevant; a |ot nore rel evant.

DR. BUTLER: Those points are excellent. W could
actually maybe nove forward with sonme of those because, as Meg
said, we are |ooking at drugs that have been out there forever,
and so that, in terns of follow ng the questions here, in
trying to set out what would be useful -- and this is only a
guess because we're not really sure, but for drugs that are
al ready out there, there's nore literature out there.

So if a sponsor of a drug is |ooking for pre-approval
for sonething that's been out there forever can gather the
information from X species, and to give Fred sone credit, |
don't think he was asking industry to sort of take a | ook at
nmut ation rates specifically for each drug.

| think he was tal ki ng about gathering the
information fromall the pre-approval studies, that it would be
a useful library of information. But | think if you're trying
to get a drug approved, for exanple, you can take a drug that

you know that tends to have a higher rate of nmutagenicity to

3 anti m crobial resistance for this and there's a cross

reactivity, then you can take that information, pick a bug that

is found commonly --
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|"mjust trying to say, you know, if |I were trying to
nove a drug through, |I'd say, okay, well, if it's catfish and
salnonella's a concern and I'mgoing to use this drug, then
woul d want to put forward what | would |ike to get at this end
is a study that has a control group of catfish in a controlled
environnment that is not too far off the normal housing
conditions, put together the information that's known for other
species and basing it on that, say, okay, we're going to guess
t hat because this is happening or that is happening in other
species, it may happen this way in fish, so that you're
narrowi ng your focus.

Run it on a certain nunmber of fish. Collect that

i bacteria back and take a | ook at the profile. Then you' re just

focusing it. And as you say, it's unfair to expect the one
species to carry the can for everybody so |I woul d expect, and |
know that we'd be open to taking information from ot her
species, taking a ook at a pen full of the fish, treating
them seeing what the outcone is and matching it as nuch as
possi bl e to usual confinenent conditions or if there are
runways or if they're in ocean pens or whatever.

That would be a start, right? How are we doi ng here?

Can you predict resistance devel opment? Well, the literature

{ is going to tell you what, for aquaculture, for the nost part,

whet her or not there is resistance and then you can | ook at the

profile in treating fish and say, well yeah, it follows the
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profile; we don't have a worry. I'mjust trying to --- one to
five here.

DR. REI NSCHUESSA: | guess, |ooking at already
approved drugs versus not approved drugs is a differentiation
we m ght want to nake right up there and let -- but then again,
because they are in water, | think that they are sort of -- you
know, they're not pheasants and so there are sone issues that
are bit nore inportant to look at in the fish.

But |ike, you know, why Tetracycline is allowed in a
catfish and not in, you know, a red --- reared under simlar
conditions. Yeah, | agree.

M5. OELLER:  And just one other follow on thought to

{ that is, if we discourage approvals by making it too difficult,

we're going to have fewer and fewer drugs in use and increase
the |ikelihood of devel oping resistance, not only to the target
pat hogens but to others that are your innocent bystanders.

W're seeing that in lots of mnor species because
once one drug is approved, the pressure is sort of off
everybody to get another one approved for such a small nmarket.
And Anerican fow --- and honeybees is now, after thirty
years, becom ng resistant to Oxytetracycline because it's the
only thing they have.

And | think that we need to encourage having a broad
arsenal so that we will not be constantly applying the sane

sel ective pressure.




44

DR. BUTLER  Yeah, that's real inportant. You need
to have a few drugs so that there can be sone sw tching through
and because of the natural devel opnent of antim crobi al
resistance with the one is an excellent exanple. So are we --
you noderat or person, are we noving through your list? Have we
got any substantive pieces?

CHAI RVAN MacM LLAN.  We do, and why -- | don't know -
- anybody want a break? They had scheduled a 3:30 break and so
-- well, | didn't but the forces that be had schedul ed a 3: 30
break, so why don't we take a break and I'Il collect ny
thoughts a little bit and maybe we can get through this. Wat

time are we supposed to finish today? 5:30? GOkay. Maybe a

{ fifteen break. WII that work? Al right, let's break. W']I

nmeet back at quarter of four.

(Wher eupon, a brief recess was taken.)

CHAI RVAN MacM LLAN. Okay. In ternms of designing
pre-approval studies, what | have so far is that the first step
woul d be to ook at the existing literature for unpublished
information froma drug conmpany's files perhaps on the
preval ence of antibiotic resistance associated with that
particul ar drug. Does that capture what we' ve tal ked about so
far? |1 haven't even --

DR. BUTLER: The published literature.

CHAI RVAN MacM LLAN:.  Published literature, right.

That woul d then give us sone gui dance or give FDA sone gui dance
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about what the -- starting to give them sonme gui dance on what
the relative risk is.

It still doesn't predict what the -- or doesn't
provi de any, necessarily any data on what the risk to people
is. That's still a separate issue, | think, but it's a start.

So, as | went through the questions for consideration for the
breakout, there seens to be a focus on nodeling.

What factors should be considered when nodeling
resi stance devel opnent in pathogen |oad. Can we nake any
progress on identifying perhaps a reasonabl e nodel that could
be used i n aquacul ture?

DR. BUTLER Did people agree that for various

{ species, if you wanted to use the product in various species of

fish, that you pick a representative bacteriumfor the species
that's catfish. You want to use the drug in catfish, for
exanpl e.

So you pick an organismthat is comonly found, |ike
a bacteriumcommonly found in that species and test a group of
those fish with the drug having tested beforehand to see if
there's an antimcrobial profile and then afterwards?

So you' ve | ooked at the literature, first of all, to

see what is likely to happen with perhaps that bacteriumin

§ anot her species and that drug, that bacterium and the drug

species, there's probably a conbination in the literature.

Try it in a species of fish in a controlled
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envi ronnment, checking the antim crobial resistance profile
before and after. And then you've got to -- you can say, Yyes,
it's the sane as what you expected and you understand that this
particul ar antimcrobial resistance is not an issue. There did
not turn up any cross resistance, which m ght happen, flipping
fromone species to another. That's it.

DR. FINEBLUM | would like you to just please
clarify what sort of bacteria you would select from Wuld you
-- would they be pathogenic bacteria or "commensal" bacteria
that the fish will occasionally be infected with dependi ng upon
what's in the water?

DR, BUTLER Well, fromny druthers, |1'd rather see
sonmething that is not a human pat hogen. Although | said, for
exanple -- well, no. A human pathogen or a fish pathogen, like
sal nonella, for exanple, | would prefer to see, not sal nonella
used in catfish but naybe that's the only one that can be
counted on to be in catfish in a certain environnent.

So if I had ny choice, | would have picked a but that
is an indigenous bacteriumthat is not known to cause any
problem either in the fish or in humans, and check it for its
exi sting antimcrobial profile and then treat it and then check
the profile afterwards.

DR SI MVONS: What woul d you do with the data?

DR. BUTLER That's a good question. This is -- |

mean, this is new, isn't it? The AMR pre-approval, this is a
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whol e new ball gane. Right? The question is, what do you do
with the data?

DR REINSCHUESSA: | think what 1'd want to do is
rather than trying to figure out what bug here is to decide if
we'd like to try to at | east suggest that sone kind of a
nodel i ng system be done. Now, the question is, what do you do
with the data?

Fromthe kind of feeling | get fromwhat people in
other arenas are doing is, to sone degree, this is an
i nformation gathering tool, alnost, rather than necessarily a
deci si on meki ng process, unless you conme up with something that
is so out of the ordinary.

| nmean, if you cone up with extrene resistance
showi ng up, then that would highlight, you know, maybe we
have to take an action here. But it may be just a way of
determining with ceratin reference bugs, and I don't know if it
woul d be one bug per fish species or nultiple bugs, but to at
| east have sonmething to go on

W have evaluated it in these and we feel that this
nodel is what woul d happen in production and |leave it at that
for the nonent. And then, if you start having surveillance

i ssues, at |east you have a baseline to it that you can conpare

3 to.

DR. SIMMONS: |I'mwestling with the question. To

sone extent, what you're tal king about is already done
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routinely. Let's say, feronculosis in salnon. You will go in,
you' |l collect the organismfromthe fish prior to treatnent.
You will collect the organismfromthe fish after treatnment or

from necropsi ed speci nens, etcetera. You are going to do
anabi ograns before and after.

Whet her you have adequate nunbers to nake any
di stingui shing decisions or patterns fromthat is another
guestion, but I think that's pretty standard in any species
you're going to go. You're going to do pre and post treatnent
anti biotic nonitoring.

Actual ly, you know, we -- it's truly designed to |ook

at really what you're doing in regard to efficacy. But it

3§ woul d certainly pick up, you know, if you had a nmassive change,

everything went resistant, then as a sponsor | would be
guestioning whether I want to nove forward with that agent in
t hat speci es.

DR. REI NSCHUESSA: That's for the target.

DR. SIMVONS: That's for the target pathogen. The
guestion here is nmuch of what Fred nentioned early on is
routi nely done, but in the target pathogens.

DR REI NSCHUESSA: W th antimcrobial ---

DR. SIMVONS: What we would normally do in this is,

i whether it's done pre-approval is another question but nutation

frequency, that's -- again, this is not sonething that conmes up

as often in the U S but it certainly comes up in other
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1 nar ket s.

Mechani sm of action and nechani sm of resistance, we

D)

3 would normal |y put together a risk assessnent that would go

4 into those and al so detail how resistance for what we woul d

5 know woul d develop, if it is known pre-approval.

4 I n many cases, these things evolve over tinme and so,
{ my concern here is, how rmuch of this information would be

g pre-approval? If it's like we say, that this is the |ast

9 species to be devel oped after four other species have al ready
14 been approved, and you may have that information.

11 The biggest issue |"'mwestling with is not -- |I'm
14 not trying to say we don't want to provide information. Wat
13 ' msaying is, what type of information is nmeani ngful and we
14 can nmake a decision versus if it is just information for the
19 purpose of having it, why should it be pre-approval ?

16 And that's the issue I"'mwestling with is, if there
17 i s neaningful data that we can provide that we're happy to do
14 so. I'mhaving a hard tine with this and it, to ne, stil

19 falls back to the classification of the antibiotic one, two or
2(4 t hree.

21 If it is a fluoroquinolone, then you' re going to want
22 sone very specific information about the potential risk for

23 that. If it's an antimcrobial agent that is not w dely used
24 or has a very minimal role in human nedi cine, then the degree

23 of information and type of data you're going to request would
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be significantly different. And that's what |'mwestling
Wi th.

DR. BUTLER  So you are doing antim crobi al
resi stance profiles, pre-approval already?

DR. SI MMONS: When you do a efficacy study, you
coll ect the organismand you would | ook at the sensitivity
pattern for a nunber of antibiotics, including --

DR. BUTLER  Sensitivity ---

DR. SIMVONS: Including the organismfor -- or the

50

antibiotic you re developing as well as the conpetitor's. And

then you woul d al so neasure that in any sanples you' ve got
post -treatnent.

DR BUTLER R ght.

DR SIMVMONS: And that's --

DR. BUTLER Well, sensitivity is quite different
fromthe antimcrobial resistance profile and whet her or not
has the ability to a susceptibility test, gives you quite
different information than you would get on an antim crobi al

resi stance profile, saying that it's capable of transmtting

it

antimcrobial resistance --- so susceptibility testing is quite

different fromantimcrobial resistance profiling.

DR. SIMVONS: Well, you're tal king about mechanistic

{ versus the standard M C type work. | agree, yes, it's quite

different. And |I'mnot aware of anyone that would be routinely

devel opi ng that type of information.




51

DR. BUTLER | think that's what we're | ooking for
but that's ny understanding. That's what | thought we were
| ooking for, tools and reconmendations to profile --- predict
antim crobial resistance.

And if it's an old drug and incredibly in sone
species of fish, it turns up a cross resistance pattern, then
that would be a problem But it couldn't happen because of the
difference in fish species. So that would be what |I'm
suggesting, not nam ng a specific bug.

Can you hear me okay? Not naming a specific bug but
-- she said she can hear ne, so -- not nam ng a specific bug

but --- a nodel where you do this test so it will fit nicely

§ into the profiles that you' re doing already, but sinply would

be adding the antim crobial resistance profile which is what
Frank would like to have his library --- what's the frequency
of this, of nutation or what is the -- what are the tendencies
in terns of antim crobial resistance mechani sns.

So this fits into your profile already, is ny
under st andi ng, except adding that piece for antimcrobial
resi stance.

DR SIMMONS: | don't know what it is you want ---
still don't grasp what it is you want ---

DR. BUTLER  Well, specifically, the nethodol ogies
are for the people who |listed themthe other day. Here are

five or six different ways you can transfer antim crobi al
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resi stance, whether it's a plasmd or it's a tendency for a
gene nutation to happen under pressure of an antim crobial.

So there are five different methods and what we want
to know is, what are the chances, using that antibiotic on that

species of fish in those conditions, that antim crobial

resi stance will happen.
You can do -- | suppose you could do a mat hemati ca
nodel , but it wouldn't be as valuable as incorporating it into

the current nodel where you indeed have to give all of that

information on the pre-approval for a drug, and just adding
that step, taking a |look at the bacteria beforehand. |'m not
tal king susceptibility testing. That's quite a different

3 i ssue.

CHAI RVAN MacM LLAN. So, just to play the devil's
advocate, if you find that there is a plasmd that transfers
resi stance, what do you do with that information?

DR. BUTLER Well, that's what a regulatory

organi zati on needs to know, so then that bacterium which is

i ndi genous to fish, presumably, can transfer that to a human by
sinply -- if I"'mpicking up a fish to prepare it in a kitchen
and that bacterium which maybe doesn't want to live in or on

me anywhere, in that short period of tinme can say hi to the

{ enterococci because | just ate the piece in the salad | was

preparing while I was handing the fish and transfer that

antim crobial resistance into ny enterococci.
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So then, three nonths later, when | get pneunoni a,

t he nunber one drug is not as |likely to happen, as | say, ---
drugs but it certainly can't -- Eryrothnycin --- can happen.
Anyway, that's the process |I'mtal king about. That's why you
need the antimcrobial resistance profile information

bef or ehand.

CHAI RVAN MacM LLAN. But again, playing the devil's
advocate, how do you know that that's going to be transferred
to your enterococci?

DR BUTLER: That nodel that | described has been
described well in the literature, where there's transfer of

antimcrobial resistance. That's the whole point. [It's not

{ the bug fromthe fish that's a problem 1It's the bug fromthe

fish transferring its antimcrobial resistance to ny bugs
t hrough what ever nechani sm

CHAI RVAN MacM LLAN:.  And | apol ogi ze, |'m not
famliar with that nodel or that part of the literature, but
have they -- they've identified the probability of that
happeni ng?

DR. BUTLER | don't know what the probabilities are
-- yes, the process has happened. Yes, that has happened.
That's the point. As | say, the fish bacteria --

CHAI RVAN MacM LLAN:  There's no difference in fish
bacteria from any other bacteria --

DR BUTLER Right.
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CHAI RVAN MacM LLAN: -- in nmany respects.

DR. BUTLER  Especially if they like a certain
tenperature and pH which is different in a fish for ne. So
basically, when they cone to ne and they contact ne, they don't
live in or on ne for too long, so the transfer of antim crobi al
resi stance, that's a problem

CHAI RVAN MacM LLAN. Right. But I'mstill westling,
nmyself, with what's the probability of that happeni ng, because
it seens to ne that if you find a plasmd in a fish in aquatic
bacteria, it has resistance to whatever. Wat's the
probability of that being transferred to you?

And | don't know that there's any nodel -- | know

i biologically it can happen. But if | was a regulatory agent, |

woul d want to know what's the relative risk of that indeed
being transferred to you and I don't know that.

DR. BUTLER. Well, it certainly happens and | guess
this is where | usually say there are far too many
m crobi ol ogi sts and not enough veterinarians. |In this case, |
think we have a dearth of m crobiol ogi sts who coul d address
that, because ny col |l eague who works with nme in Gtawa, for
exanpl e, woul d say, oh no, this happens, this step, this step,

this step, and the --- whether or not he could address the risk

3 of real nunbers, | don't know.

| think that's basically the exercise in Decenber was

with respect to the risk of antimcrobial resistance with
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canpyl obacter in chickens. So | can't speak to the nunbers but
that's what we're here for, is the transm ssion fromone to the
other. [It's not seeking the fish bug, then, to ne. R ght?

CHAI RVAN MacM LLAN:  Well, there's been sone reports
-- | identified one yesterday norning fromthe UK a couple of
scientists there that did a qualitative risk anal ysis about
that very issue. And for what it's worth, their conclusion was
that the probability of that happening was very low. And so,
l"mjust --

DR. BUTLER The qualitative as opposed to
guantitative?

CHAI RVAN MacM LLAN. Correct. It's very -- what |'m

{ getting is it's very, very difficult to quantitate.

DR. BUTLER So that's what a risk analysis is.
Ri ght ?

CHAI RVAN MacM LLAN:  Well, there's a quantitative
and there's a qualitative risk analysis. But there's, for pre-
approval study to be hel pful in whatever we design or whatever
we propose to FDA, it seens to ne, sonehow or other, we need to
keep that in focus and devel op sonething that's going to give
t he deci sion maker that degree of probability of -- or that

degree of risk so they can say, well, it's a fifty percent

{ chance or it's only a ten percent or one percent chance.

| don't know how to do that. | don't know that the

-- and | apologize. | haven't seen the nodel that you refer to
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that woul d give nme any type of support that way, for making a
deci si on.

DR. BUTLER  Wwell, if I could say, the front to back
pi ece has not been done. That's part of the problemwth the
whol e antim crobial resistance, and the piece that | told you
about has been shown in each step what happened. To go from
the fish to the person to the pneunonia in the hospital, that

pi ece has only been connected by inference and that's where the

good science -- it cones to a point where you have to nake a
decision --- all the information in sonme cases.
Well, unfortunately, as a regulator, there cones a

poi nt when the science cones together enough that you have to

{ nake a decision in the interest of public health w thout

conpl ete science. W've had incidences in Canada where people
made sone bad deci sions, saying no, we don't have all the
sci ence.

So, if I sound -- | mean, it's not just me. The
reason this whole issue is being brought forward is because the
science, the wealth of the science is saying, yes, there's an
i ssue.

So, what | described to you is one of the mechani sms.

We're tal king about trying to find a nodel in aquaculture.

§ think this is -- the species that would be the easiest in terns

of the nobst background information because they' ' re not new

drugs. Well, they're new drugs to fish.
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So, |I'd say this would be easy one except for the
inplications in the environnent and that makes it very, very
conplex. But in terms of putting forward a nodel on
antimcrobial resistance, the one | suggested, |'mjust putting
it forward as a suggestion. Put themin a confined
environment. You do this.

This is an in vivo study. You could do an in vitro
study but | think, you know, fromwhat | can see or what |'ve
| earned or in following --- issue, the in vitro situation, or
in vivo situation is the nearest what happens out there in
i ndustry is probably the best. So, I"'mjust putting it

forward. |'mnot passing the stone here, but, what are the

3 ot her nodel s?

DR. REI NSCHUESSA: Well, | guess what |'m hearing
here is that we're trying to figure out how the studies would
be used by FDA if you find out the method -- the speed of
resi stance devel opi ng and the type, which is what you haven't
been | ooking at, is what kind of resistance pattern would be
developing then -- i.e., is it plasmd? Is it a DNA shift or
what ever ?

Now sonme of that m ght be nore frequently associ ated

with certain drugs. So again, you can probably use mamal i an

{ counterparts for that, because you say, well, this is generally

not a plasmd nediative thing but certainly integrons and

things like that; maybe not.
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But | guess you could take the bugs and co-culture
themw th sone kind of human gut to -- gut flora to see if it
transfers --

DR BUTLER That woul d be another nodel, too. ---

(Comrent away from m crophone.)

DR.  REI NSCHUESSA: And that's where picking the

nodel organi smcomes in again and that's where we need a whol e

session just on that. | have trouble, too, with the what are
we going to do with the data and to sone degree, | think it's
val uabl e to create a dat abase.

But, like you say, we need to know where we're going

before we try to nodel how we're going to get there. So what

j factors should we consi der when nodeling resistance? | don't
know. | don't know.

M5. CELLER: | think that we need to approach this

froma couple of different scenarios. | think that the point

of having breakout groups is to deal with the issue that affect
t he individual producer groups. | think that since we're

tal ki ng about aquaculture, we're tal king al nbst excl usively
about anti -- when we tal k about antibacterial, we're not

tal ki ng about new entities.

And | think that we need to nmke that clear when we

4§ go back and report to everyone else that we don't think that

all of these studies that they' re tal king about for a new

entity should be applied to a suppl enental approval.
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If they want to get into, you know, conplete
profiling of a newentity, |I think that's fine, but | think
it's going to affect this group very little. | think that what
we shoul d be suggesting is that we don't have to do any of
that, but what we do have to do is study anything that's
different that would be different pathogen, different target
pat hogens and their resistance devel opnent.

| think that CYM has made a call that antim crobial
resistance is a human food safety issue, but | think in
aquaculture, we need to point out that it's a |lot nore an
envi ronnment al issue.

And | think that we shoul d probably be proposing sone

i kind of a baseline that will be used then for post-approval

monitoring in ternms of resistance levels and | think we should
be proposing sone kind of a risk analysis based on

envi ronnment al exposure for different kinds of species and

di fferent kinds of indications.

M5. OCELLER | think that the sponsor can at |east
provide us with the data of where it's likely to be used, |ike
this is going to be used in catfish ponds or this is going to
be used in raceways or all of the above or net pens.

This kind of -- | nmean, if we get all of the factors

{ of where it's going to be used and what kind of bugs it's going

to be used against, either they can do a risk assessnent or FDA

can do it. | don't have a strong feeling.
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(Participants away from m crophones.)

M5. OCELLER: |'m open m nded about that.

(Laughter.)

M5. OELLER: | don't know. It just seens to ne that
we're dwelling on all of Dr. Angulo's questions as if these
were brand new t hings that no one had ever seen before and |
don't think it's appropriate and I think we should get out of
t hat business and |l et the other breakout groups worry about
that, unless we're tal king about a new entity.

DR. FINEBLUM | think that several good points have
been raised. One of themis that, there is always going to be

a risk and what we want to do is try and mnim ze the risk.

§ And these techniques of risk assessnent/risk anal ysis have been

brought up and | think that they can be extrenely useful
because what they're going to do is try and help us figure out
whi ch conponents of the pathway, you know, from start of
raising the fish all the way through to consunption and
envi ronnment al exposure, all the various possibilities for
exposure of a person to sone form of antimcrobial resistance
because of the use of the antimcrobials.

| f you can create that pathway, and then figure out -

- the pathway can be huge and extrenely conplicated. | think

{ that's another difficulty here, is that we're kind of drowning

and it wasn't intended in all of these various factors and

we're sort of overwhel ned.
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| f you can make nodels and then do what's called a
step-wi se process -- | heard a presentation recently by soneone
froma Dutch conpany in which they are proposing a step-w se or
iterative process of doing risk assessnent where your first

pass is qualitative.

You are conming up with just very basic ideas of what
is the relative risk at each step along the way within your
nodel . And based upon that, you focus -- you choose which

parts of your risk assessnent that you want to focus on because
we don't have all the tine in the world. W don't have all the
resources in the world.

And t hen, based upon that, then you mght to a

{ quantitative but deterministic or point estinmate focus on that

aspect of your nodel. And dependi ng upon which of those are
nost -- seemto be nost critical in determ ning resistance,

then you can do a quantitative which is going to be nuch nore

| abor intensive.

But neanwhile, it would probably give you the results
that woul d be nost rel evant and nost useful. So it nmay be best
to kind of step back and try and think, okay, you know, what

could go on and I"'mtrying to sort of clean out the big

pi cture, and then focus on, you know, what are the relative

{ risks of this particular thing happening.

And if you think this relative risk is large, well

then, let's ook into that area nore closely. That nay be
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easier than just kind of trying to deal with it all at once
wi th equal depth and effort in all aspects of it because that
seens to ne to be --

DR. BUTLER | think a risk assessnent is a good
i dea, although it is an additional burden, whether it be to
industry or to the regulator to take a | ook at that, but |

think it has to be done at sone point.

| agree, also very nuch with what Meg was sayi ng
about -- and reiterating the point about we're using old drugs
and it's whatever. Although, the caveat here with respect to

antimcrobial resistance is at |east taking a |look at the

background literature to say what is the risk? Wat is the

3 usual nechani snf?

| nean, whatever our -- the bug is that | suggested
inthe earlier nodel. But it still has to be | ooked at. AMR
still has to be | ooked at, just as for every species when we
approve drugs. W have to go species by species. W can't
say, just because it works in those animals or just because the
AMR profile is that way in those species.

| would contend that we'd al so want to know whi ch way
it'"s going to go in fish, not every bug that cones along but at

| east one, some sort of indicator bug, whether it's a

§ commensal , just an indigenous bug in whatever the species of

fish is.

| think we're |l ooking for that confirmation that it
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foll ows what everybody else did and it would be a little easier
-- as | say, it would fit already into what you're doi ng but
instead of culturing sensitivity type of thing, you do an
antim crobial resistance profile and |I'd say, probably 99
times, if we were guessing risk, 99 times out of 100, what
happens in fish is going to be what happened in cattle and
sheep and every ot her species.

But the piece, the added piece here is the AVR piece
to say, what is the propensity? What is the risk? And it's
likely to follow the others and it'Il be fine. But because it
is in other species, the nature of the drug approval process is

we have to say yes in that other species which, granted, is

{ kept in a very different way than our terrestrial species.

DR. REI NSCHUESSA: You're sort of grouping fish as a
speci es.

DR BUTLER  Yeah, | know.

DR. REI NSCHUESSA: And for us, you know, there are
species --

DR. BUTLER |'m speaking in the general sense.

DR. RElI NSCHUESSA: Yeah.

(Participants away from m crophones.)

DR. BUTLER --- in every species for approval ---

DR. REINSCHUESSA: | nean, | would hope that with
some work in the next ten years, we'd be able to group sone of

t he species together, at |east based on PK studies. But we
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m ght al so have to be grouping in terns of their m croorgani sns
as well. | don't know. Maybe at |east in their environnental
cultures -- culturing practice, not cultures.

(Laughter.)

DR. RElI NSCHUESSA: Do we want to nove on?

DR. SIMVONS: The difficulty I was having, still,
goi ng back to, you know -- it's alnost like, well, just grab
these fish, grab this bug, throwit in, do your profiling on

that and | think Dr. Wiite and Dr. Cray gave us a very good
exanpl e of the magnitude of the issues associated with it.
So, not only study design but interpretation of the

results. It's very routine procedures to take organi sns at

{ just below the MC, pull themout, see what you can do in the

way of inducing resistance.

These type of things are very difficult to
interpret and that's what I'mstruggling with is, again, on
a pre-approval basis, | don't see a sinplistic answer and |
al ways will go back to the classification of the antibiotic
and, you know, what is its inportance in human nedi ci ne.

That woul d drive the next step, but |I'mvery
much concerned that there's no real easy box we can put

it inor we can't say, that's the nodel; that's what we

3 want to do.

(Participants away from m crophones.)

DR. BUTLER Well, | think you have to put forward
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several --- suggest, because that's what they' re asking for and
we're not going to come up with an answer today, although
think this is an opportunity for industry and the public,
al though --- the public are here, to conme forward with a

suggesti on.

| nmean, |'m not speaking here as the health candi date
person. |'m speaki ng of soneone interested in comng to a
solution in the antimcrobial resistance area. So, | don't
have any -- | don't have an answer --- upon this suggested
nodel .

VWhat |'mtrying to say is, let's get it into what
you're doing already. Let's cone forward with a suggestion

i because we're here because AMR is a problem and that sone of

t he peopl e who are gone now were saying, what | see down the
road i s peopl e saying, bang, and not using drugs in aninals
because we don't want it there.

It's going to cause this; it's going to cause that.
So, we have the option, today, thanks to the FDA, of putting
forward sone nodels. |'mnot suggesting you' re right, but
that's what our task is in this breakout group. W could say,
well, we just think it's too big of a problem

There were too many questions asked and we can't

{ t hi nk of anything but so be it. | mean, if that's the

consensus of the group. So |I'mjust suggesting these are

possibilities and it actually does fit into the --- methodol ogy
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and al though the AMR assessnent is an extensive addition, it's
true.

CHAI RVAN MacM LLAN:  What if the innocent bystander
i ssue were addressed in post-approval nonitoring?

DR. BUTLER W regul ator hat goes on as soon as you
say that. Wy did not we identify that beforehand? If we knew
that antim crobial resistance was a problem-- | think it's
going to be the | east problemin aquacul ture because of the use
of drugs that have been around.

But if you ask ne about, if it turns up in the
post - approval nonitoring, why didn't we ask that first because

we know t hat happens? So that's when the regul ator hat goes

{ on. So, if we can identify beforehand the public of interest

in our doing that ---

DR. REINSCHUESSA: | think one of the things | worry
about, just |ooking at the human cl assification of the drugs
is that, you know, because even like for Tetracycline, you can
co-sel ect so many other drugs that, just relying on the fact
that they are | ow inportance in human nedi ci ne may not be a
real valid way to go. | don't know.

If we're trying to figure out what the patterns are

in real bugs and we can nmeke a case that with the nodel s that

{ at | east we're not seeing massive nmulti-drug resistance devel op

rapidly, then | think you have sonething to stand on.

If you find that that happens, then that's sonething
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to warn you about the drugs. But you, you know, you may have
sonme co-sel ection or co-resistance devel opnment that you
woul dn't know about if you just say, well, it's a drug that we
don't deemthat inportant for human nedi cine.

And unfortunately, that goes for a lot of the --- and
di sinfectants and that's not going to be an easy issue to deal
wi th, too, because, | nean, if you' re worried about chl orox,
it's just going to be a big problem

CHAIl RVAN MacM LLAN:  Renata?

DR REI NSCHUESSA:  Yes.

CHAI RVAN MacM LLAN. | f somebody wanted to get

oxytetracycline approved for an aquacul ture species now, or Mg

i or Joan, what are the prospects of getting that done, given

what we know historically about oxytetracycline, given that
oxytetracycline is used in orchards.

It used to be used to treat shoes so that they
woul dn't smell and, you know, it's just been w dely, wdely
used. What kinds of -- and we have an awful |ot of information
about plasmds and all related to oxytetracycline. What are
t he prospects of -- what steps would we go through and what are
the prospects of getting that approved now?

(Participants away from m crophones.)

M5. OELLER: But the initial question is, what about
the two that we al ready have approved for use in at |east sone

aquacul ture species, either selnonids or catfish or |obsters?




1

D)

68

WIl we go back to square one and require, you know, a nodel
for those as well when we do approve, you know, another
i ndi cation for oxytet?

And I'Il tell you, | believe this is problematic
right now | don't think that if we put one forward it would

be clear sailing within CVM

DR. BUTLER | think any antibacterial that goes
forward --- until the antimcrobial resistance --- decide ---
are going to be --- which is why we're here today, to nake

t hese recommendati ons.
CHAI RVAN MacM LLAN:  Well, | amjust trying to get

sonme sense of where scientific regulatory people, how you would

i -- what the prospects would be because we don't know what the

i nnocent bystander risk is. It's there. W've known that's
there for along tine. W still don't have a neasure of the
risk and what the probability of that shift or that transfer
occurr ed.

And | don't, froma scientific standpoint, understand
how we coul d ever neasure that risk. And so, yeah, it's going
to be a guess, and | understand the need to have sone sort of
nmeasure, but | --

DR, BUTLER But it's not at the point of guess

{ anynore. \When we know that this happens, we can do these

assessnments. You nmake sone judgnents, step-by-step, exactly,

but you can.




69

It's gone beyond the we can't prove the point.
Truly, it's gotten to the point where we're asking for
recommendations. Now |l don't -- you guys can speak to which
way the FDA is going to go after this, but I'mguessing it's
going to be we do have to do --- does have to do a risk
assessnment, take all the information and then say fine, for any
antimcrobial to be passed in the future, you have to do this,
this and this.

So it's not a guess anynore at all. And yes, it's a
conpl ex scientific point, but it's not a guess. It is based
upon this science and step-by-step. It isn't the best

estimation but it's still a good estimation, going fromone end

§ to the other, and it can't be denied any | onger.

You said we've known for a long tinme and as a --
wel |, being a Canadian, we've had things that --- inquiries
that -- these governnment inquiries that call people in and say,
when did you know that was a probl en?

And peopl e say, well yeah, | knew about it five years
ago. Well, what did you do about it then? So, this is
basically what's happening in antimcrobial resistance. You' ve
known about it. Now there are tools to assess with and --

CHAI RVAN MacM LLAN.  Yeah, well, | would say we' ve

{ known that biologically this can happen. W've not known if

it's a problem Okay? There is a difference. And in the fish

l[iterature, in the 1970s, you could identify plasmds in fish
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1 pat hogens that could nove fromone fish pathogen to another or

4 to aquatic bacteria.

3 DR. BUTLER R ght.

4 CHAI RVAN MacM LLAN: So you can put two and two

5 together and figure, well, it could happen to a human pat hogen.
g But | don't know that we have -- you say we have sone

{ information that takes it out of the real mof quantitative and
g1 still struggle with that. | don't know what that

9 quantitative neasure is.

1( DR. BUTLER | wish | could solve it for you but I'm
1% -- and | know Fred is pretty strong on this stuff, but there is
17 data in CDC about -- on a human side about the trenendous rise
13 and | worked at Canada's CDC before I was where | am so that's
14 where | got a taste of antim crobial resistance problens with
19 tubercul osis and BRE and, oh, you know the |ist. The
16 |ist gets |longer and bigger, nore bacteria, nore cases of

17 death, so that's what the push is. There's no question that

184 you knew that piece, and | don't think we knew in the '70s that
19 it could take that track to humans.

2( And whether it's a real or a proceed with at the end
21 where we have this huge list of resistant antibiotics, a risk
24 that's a perceived risk to the public is a risk. And as they
23 say, no, you can't have the drugs anynore, because all those

24 peopl e over there are dying fromtubercul osis because of multi-

2% drug resistance. | nmean, I'mnot -- I'mjust stating -- |I'm
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bei ng the devil's advocate.

CHAl RVAN MacM LLAN.  Sure. No, no. Well --

DR. BUTLER I'mnot a m crobiol ogi st who says, here
is whatever. | just know the big evidence piece is there and
that's what the crunch is comng to because in the '70s we knew
those things. In the '70s, we couldn't have this discussion,
but we're now in the 2000s and we know that these things can
happen and so, what are doing in public health about it?

CHAI RVAN MacM LLAN:. Ri ght. You know, we chal | enged
Fred, Fred Angulo --

DR. BUTLER.  Ch, yes.

CHAI RVAN MacM LLAN: -- to provide sone data. He

3 couldn't do it.

DR. BUTLER Well, you nean fromfish to people?

CHAI RVAN MacM LLAN.  We chal | enged him - -

DR. BUTLER 1'd say that --

CHAI RVAN MacM LLAN:  We chal l enged himto provide
sonme information that woul d support his contention about
aquacul ture being a public health --

DR BUTLER R ght.

CHAI RVAN MacM LLAN:.  -- risk to people.

DR BUTLER R ght.

CHAI RVAN MacM LLAN:  And the evi dence he was able to
provi de --

DR. BUTLER Was all hunman.
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CHAI RVAN MacM LLAN. No. It was all very, very, very
weak, and I'mnot -- you know, | don't want to denean Fred or
anything. 1It's just a reflection on the information that's out
t here.

And so, what | struggle with, and perhaps others, is
how do you quantitate -- how do you give a regul atory agency,

t he peopl e that have to decide, one way or the other, sone
substance to nmake a judgnent? Do you always -- because it
sounds |ike FDA has said, all right, we are going to accept
sone ri sk.

W haven't decided what |evel of risk we're

ultimately going to accept, but we are going to accept sone

§ risk. So once they get to that decision of what |evel of risk

they're going to accept, we will watch the risk of going froma
bird or a fish to a human.

And | -- you know, in ternms of designing a
pre-approval protocol now, | do struggle with what are going
to do with whatever information you get? And so, with that
in mnd, whatever we recomend ought to be very clear in what
we're going to do with the data.

| think it's grossly unfair to ask a drug conpany to

go out and test a representative, a commensal bacteria, to see

3 if the antibiotic will induce resistance or there are cassettes

of resistant DNA there and then make the junp fromt hat

commensal having the resistance to it inpacting people, and
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that's just what | struggle with. And I'mreally sorry --

DR BUTLER: No, | understand.

DR REINSCHUESSA: And that's where |I'mnot sure we
can make that junp but | would think that possibly you could
use that comnmensal then in your post-market surveillance. And
if you can use sonething like that as a tool, what | guess |
woul d say is, what suggestions would industry have as far as
trying to understand what risks there are fromit.

| nean, have you any suggestions to go beyond the
ki nd of studies that you' ve had where you're | ooking at your
susceptibility patterns in the targets, and not just for fish.

| nean, is there sone way as you woul d, as a concerned parent

i worrying about your kids getting resistant bugs, where you

woul d say this would be a good way to address this issue?

DR. SIMVONS: The first thing that conmes to mnd on
this, but I've even struggled with that, is that you put
toget her an effective dose regine. Wether it's a
concentrati on dependent or a time dependent antibiotic, you're
going to work fromthat.

The reason | struggle with even that, and that's why
| decided I don't know enough m crobi ol ogy, especially after

listening today, that there are so many variables that can

i confound the validity of what you' ve generated.

Even if let's say |'ve got a concentration dependent

antimcrobial agent and so I'mgoing to hit it very hard, very
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high. I1'mgoing to be a ten to fifteen X, the MC, well,
eventually you're going to be down below the MC and |I'm
measuring serum | evels. Wat's going on in the gut?

So even doing that, | may not be doing, you know,
know edgeabl e; but from our viewpoint, nunber one, we wll know
how the antibiotic works. And when you know that, you know
what the resistance nechanisns -- 1'I|l junp out of our area and

go to sonebody el se.

Let's say Anoxicillin, we want to develop Amoxicillin
for fish. Well, it's obviously going to work on the bacteria
cell wall. Whsat are the resistance nmechanisns, their

bet al acat neses, constitutive or inducible, gramnegative, gram

{ positive?

So you'll take a look at that so we know that, but if
| do a study that shows, yes, | induced betal actanmese and even
when | induced betal actanese, it m ght protect an organi smt hat
can't produce betal actamase. | still have difficulty know ng
how | interpret those results. And that's what I'mreally
struggling wth.

Now, one thing that is happening is, you ve got CECA
in Europe. You've got NARMS; you've got other prograns. These

are maybe after the fact. | don't know how you want to

{ classify it. And we generate our own gl obal surveillance data

where we're nmeasuring, you know, antimcrobial sensitivity

patterns and this is based on M Cs.
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So if you begin to see a shift, you can tel
sonet hing i s happening, but we're not doing that for organisns
ot her than the target pathogens. So again, | don't know if
we're generating data that's going to be valuable fromthe

ot her arenas.

DR. REI NSCHUESSA: Do you think it's worth | ooking
at --- especially in terns of environnental use where you feel
--- where they're spraying the trees or ---

DR. SIMVONS: That's a tough one to answer because,
you know, unless you develop that into an overall surveill ance

program and then what do you --

DR. REI NSCHUESSA: That's just part of your whole

{ profile of where are we going with --- and what do we have to

do to mtigate? Possibly your nontargets m ght give you even a

better indication of howto counter the next step. | nean, it
m ght have a market advantage. | don't know.

DR. SIMVONS: | don't know the answer to it. That
may be an avenue. | just can't answer that one.

DR. BUTLER So there is a dearth of m crobiol ogists
her e.
CHAI RVAN MacM LLAN.  Well, it certainly is a bit of

an intellectual challenge. W in aquaculture would want to be

{ abl e to make sure the drug conpany can provide the data that's

needed for people to make a judgnment. And ever since all this

i ssue canme up, | have struggled with how do you actually do
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t hat ?

| can provide sone objective nmeasure, inperfect, but
how do you provi de sonme objective nmeasure of what the real risk
is? And because there are so many steps involved in order to
get to the human side of things, it's really difficult. And I
don't know how to address it.

I"mtrying to think of something we could do this
after in whatever tinme we have left to make sonme progress in
addressi ng the pre-approval study expectations. And I'mreally
open to suggestions that way. | would assune -- are the
terrestrial animl fol ks probably having the same difficulty?

DR. BUTLER | would say in spades, if you're a card

i pl ayer, yeah, because |I'mdealing with drugs |ike

fl uoroqui nol ones -- so yeah, they have bigger problens than
aquacul ture.

CHAI RVAN MacM LLAN: So what if -- if you do
post - approval studies, and |I'm naive about this stuff, if you
do post-approval nonitoring and you find that salnonella is
developing, it's infective to people causing nortality and
norbidity, and it's resistant to fluoroqui nol ones, what's the
action? Does FDA or Canada fol ks, do they say, all right, no
nor e fl uoroqui nolones in people -- or in animals?

DR BUTLER  You're not allowed to ask about Canada
yet. We're still in the sanme process. That's why we're here

| earning about the US. I'mnot really sure what the U S. is
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1 doing there yet either.
4 CHAI RVAN MacM LLAN: Ckay. So what woul d FDA do,

J then? |If you find that fluoroquinolones -- | guess it's used

N

in poultry.

(@]

DR. BUTLER  And cattl e.

g CHAI RVAN MacM LLAN:  And who?

f DR BUTLER Cattle.

g CHAI RVAN MacM LLAN. Cattle. OCkay. Well, | know
git's at least used in poultry. It's in the water; right? So
14 you find that poultry canpyl obacter are developing -- is it

13 used to treat canpyl obacter in poultry?

13 DR. BUTLER: They try --

13 (Si mul t aneous conversation.)

14 CHAI RVAN MacM LLAN. Ckay. Well, canpyl obacter is
13 there.

16 DR. BUTLER R ght.

17 CHAI RVAN MacM LLAN:  Canpyl obacter is there as a

14 salnonella. So you find that salnonella is devel opi ng

19 resi stance to fluoroqui nol ones and --

2( DR, BUTLER That it's a reality.
21 CHAI RVAN MacM LLAN:  So what's -- it's a reality?
272 DR. BUTLER:  You call neetings like this to talk

23 about antim crobial resistance. That's what happens when you

24 find those things out.

25 CHAI RVAN MacM LLAN. Okay. But what does the agency
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then do? |Is that what you're struggling with, what do we do?
Do we stop it?

DR. BUTLER: Absolutely on the nail

DR REI NSCHUESSA: At the nonment, | don't know if
there's a legal method as in public --- drugs.

CHAI RVAN MacM LLAN: | nm nent hazard.

DR REI NSCHUESSA: Well, there is inm nent hazard,
but is antimcrobial resistance an inmnent hazard?

DR. BUTLER  That is exactly --

DR. REINSCHUESSA: It takes a long tine to ---
mean, even with imm nent hazard you m ght ---

DR. BUTLER It's only so immnent. That's the sane

3 as with Canada. Is it a hazard? Well, the literature is

suggesting, and absolutely when sal nonella is devel opi ng these
ki nd of resistances, it's a serious issue and so the decision
has to be made -- the discussion has to take place which is why
there are neetings |ike this.

And so, what do you do? That's exactly the question.
W're not sure -- I'mgoing to speak for Canada so these guys
don't have to. W're not sure what to do at this point so
we're | ooking to other jurisdictions, and |'msure that the FDA

is doing the same thing to see what other jurisdictions are

{ doing with this.

For exanple, is it the Danes -- our fellow fromthe

Net herl ands coul d say, the Danes, the pork producers, took it
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1 in hand and they were the | eaders in using antimcrobials for
4 grom h pronotion. The producers decided thensel ves, thank you
3 very nmuch, that we're just going to start easing out of this

4 busi ness.

g So that makes it a lot easier for the regulator, she
g said, hinting loudly, if industry decides to take this into

{ their owm hands and say, okay, we're going to just limt

g ourselves to this, that and the other thing. That nmeans they

9 still have the big guns in their back pocket for therapeutic
1Q use.
11 And then regulators don't have to bring down the

14 hammer that we don't like to do; we're not sure when to bring
13 down the hammer, and it takes five years to bring down the
14 hamer anyway, same thing with us. So you have to have a

19 di scussion, a public neeting, and that's what this is.

14 DR REINSCHUESSA: And | think outside the box is a
17 really good --- of rather than having an adversarial industry -
1§ -

19 DR. BUTLER  Absol utely.

2( DR. REI NSCHUESSA: Possibly industry can help self

21 regul ate somewhat or prudent use guidelines --- used.

272 DR. BUTLER  Yeah.

23 CHAI RVAN MacM LLAN. But here you've got sal nonella

24 that's resistant to tetracyclines. Wrldw de, tetracyclines

29 are still very w dely used.
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DR, BUTLER But they're not as wi dely used in human
medi ci ne as fl uoroqui nol ones which are essential; right?

CHAI RVAN MacM LLAN: Ckay. So that's the dividing
line, then, is that --

DR. BUTLER  Yeah. That's what they used in human
nmedi ci ne that worries peopl e.

CHAI RVAN MacM LLAN. Okay. And so that's where the
Framewor k docunent comes into play -- where do you put the
drug? Is it one, two or three?

DR BUTLER  Yes.

CHAI RVAN MacM LLAN. COkay. So we made sSome progress.

W need to know if we're going to put it in a one, two or

3 t hree cl ass.

DR. BUTLER W want you guys to |lead. Co.

CHAI RVAN MacM LLAN. COkay. But right now there is no
mechani sm really, other than inmm nent hazard and that sounds
controversial to -- the reason | asked that question was to get
a post-market nonitoring as a way to try to address innocent
byst ander i ssues.

I n other words, the proposal would be, what if you do
all these studies as Meg was suggesting and which is largely a

review of the literature and stuff |ike that, and you do al

i t he ot her approval process that you currently have and then you

say, all right, we're going to go to -- we're going to maybe

even provisionally or conditionally approve or approve it, or
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we're going to have a good nonitoring programin place to track
the preval ence of resistance to this agent anongst bacteria
that m ght be -- m ght occur around peopl e.

DR. BUTLER  That's going on --- post-marketing ---

DR REI NSCHUESSA: In fish.

DR. BUTLER I n every other species, so if you're
| ooking for that to be the answer, it's ny understandi ng that
in all the other species, basically, that is happening and if
we don't -- | just --

DR. REINSCHUESSA: | think it's happening for
sel ective pathogen in selective spots |ike water --- versus
necessarily in the environnent.

CHAI RVAN MacM LLAN.  So it's going on like -- is it
going on for salnonella? | know FDA does a sal nonella survey
but the literature | got from FDA didn't suggest they are doing
sensitivities. They are doing --

DR REI NSCHUESSA: You nean the one fromthe fish?

CHAI RVAN MacM LLAN:  Yeah

DR REI NSCHUESSA: Yeah. | can ---

CHAI RVAN MacM LLAN. Ckay. See, that's not -- the
presence of absence of an antibiotic resistance organi smon the

fish is one thing. W're tal king about noving the resistance

j factors fromaquatic bacteria to human bacteria and not

necessarily salnonella. But it goes from-- | don't know --

we've got staff epidermtus on our skin. Do people get disease
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fromstaff epiderms?

DR REI NSCHUESSA: Yes, you can.

CHAI RVAN MacM LLAN. Okay. So that's a good exanpl e.

Al right. So it goes fromthe aquatic environnent to staff

epi derm tus through several steps. How are we going to be able
totell that that resistant staff epidermtus cane fromthe
aquati c environnent?

DR. REI NSCHUESSA: Sone of the --- and actually when
we start then cloning the genes and sequencing, you'll find
real specific --- sort of what Dave Wite was show ng you that.

And you can say that -- no, | don't know if you can say it

came fromhere or there or fromhere to that, but at |east you

i can say there's sone kind of |ikelihood that these guys

transfer between each other.

CHAI RVAN MacM LLAN.  Well, you know, it's an
interesting idea and | can see where it could work. On the
ot her hand, there is recent literature that identified -- w sh
| had a better nenory but in apple orchards, the sanme DNA
pattern for resistance in whatever bacteria they were | ooking
at, in the apple orchards that have been treated with
tetracyclines, that was in fish, fish bacteria, so which cane

first or did they arrive independently? | don't know. But it

4 makes it difficult to use that as your marker.

DR. REI NSCHUESSA: Onh, yeah. No, | agree with you

because like, just like I was saying with the hog run off goes
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into the water and it could be the antim crobial use that
caused the bugs in the fish, you know.

CHAI RVAN MacM LLAN. So what you get into, then, if
it occurs, if staff epidermtus --

DR, REINSCHUESSA: And it canme --- it could go from
peopl e to peopl e.

CHAI RVAN MacM LLAN:  Sure. So if it came that way,
then do you go out and stop the use of tetracyclines in mnor
ani mal speci es?

DR. BUTLER Maybe in all species. | think the
public, when they start understanding this issue is going to

say, forget all of that. That's ny worry. You can do a |ot of

{ fingerprinting to track it down to the species or the treatnent

and they' re getting better and better at doing that tracking.
But I"'mworried that the hamrer comes down, saying, forget the
antibiotics --- now, | can't see themsaying no to therapeutic
use but for salnonella ---

CHAI RVAN MacM LLAN.  Wel |l unless you're with PETA

DR BUTLER  Yeah.

(Laughter.)

CHAI RVAN MacM LLAN:.  PETA peopl e woul dn't put animals

4 at the top.

DR. BUTLER  Yeah.
CHAI RVAN MacM LLAN.  Well then, and then the funny

thing is, we ban all animal use and in ternms of human health,
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public health, it will make --- difference.
DR. BUTLER It depends on cross resistance. | don't
know what cross resistance --- and it depends on what new

t her apeuti c agents cone al ong because tetracycline could in
fact be --- if sonething comes along that can cure multi-drug
resi stant tubercul osis and for sonme bizarre reason,
tetracycline causes cross resistance to that new drug, which
can save a mllion --- people ---

CHAI RVAN MacM LLAN: It coul d happen. The
probability is probably pretty |ow and the other thing that
comes to mnd, though, is that sonme of the data presented today

and perhaps yesterday was that it takes a long tine to reverse

i t he preval ence of antibiotic resistance.

DR, BUTLER Well, | assuned there were two years
from--- and in fact there was sone -- | can't renmenber which
one it was but no, with the probability of tetracycline having

a cross resistance to sonething else --- totally out of the
blue --- had a cross resistance to sonething el se.

CHAI RVAN MacM LLAN:. | think the fluoroqui nol one had
a cross reaction with tetracycline where if you are resistant
to the fluoroquinolone, you are also resistant to tet but not
t he reverse.

DR. BUTLER  Yeah. Wll, and they were bl owmn away by
that one and it coul d happen the other way, so | think anything

that's possible is possible.
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CHAI RVAN MacM LLAN.  Well, yeah, it's biol ogy.

DR BUTLER  Yeah.

(Participants away from m crophones.)

DR. BUTLER: Well, you guys know better what bug is
going to be --- what bug is going to be sonmewhere. The
i ndustry and the pharmaceuti cal conpany together would know
what is the nost |ikely bug and I wouldn't even call it a
pat hogen because a pat hogen suggests it's causing the problem

now i ndependent of the antim crobial resistance. So in other
wor ds, an i ndi genous bug, nmaybe that's what you coul d be using.

VOCE: 1'mjust reading the question. Wich
pat hogen should ---

DR. BUTLER Well, why don't we say it shoul dn't
necessarily be a pathogen as part of the question. How about
usi ng an i ndi genous bacteriuminstead of using a pathogen or it
doesn't have to be a pathogen; it could be the other.

DR. REI NSCHUESSA: Wy don't we back up a little and
just say what factors should be considered when nodeling
resi stance. | mean, Randy, you nentioned a lot in your talk
already. | don't knowif we want to try to make a |ist of sone
of these for your report tonorrow or not. But just a quick

list in nmy mnd where tenperature of the fish that are

{ cultured. You know, the type of water and the water quality

parameters in there.

DR. BUTLER Including things |ike pH saliency or
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1 what ever.

DR. REI NSCHUESSA: That's all water quality, yeah.

D)

3 Species of the fish, the type of aquaculture as in net pen or

4 cl osed or ponds or the lined ponds versus earth and ponds. [|'m
5 giving the typist a second. Water quality, type of cultures

g and sone target aninal species.

1 Let's see, what else was | saying -- tenperature.

g And then going along Randy's lines of -- that since human

9 pat hogens, food pathogens in fish are rare, not nonexi stent but
1 rare, then 1'd say nodel and I don't if we call theminnocent
13 anynore but we call thema bystander and along with the

14 pat hogen that you're studying.

13 So now you' re asking specifically which bystander to
14 use, and that's where |1'd say we've got to |leave the until we
19 get together with a lot of different mcro people and start

1€ picking fish and organisns. | would consider taking sonething
17 that's fairly easy to culture out, that is fairly ubiquitous in
14 freshwater and fairly ubiquitous in saltwater as begi nning

19 organi sns.

2( But | think we're going to need to do actua

21 experinments before we even design a possible study plan for

22 drug conpanies. | think we have to do sonme prelimnary actua
23 studies for this before we decide.

24 DR. BUTLER So that would be a recomrendati on that

29 the FDA group take a | ook at some sentinel organisns for
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speci es.
DR REI NSCHUESSA: O sone extranural studies.
DR BUTLER  Yeah.
DR. REI NSCHUESSA: Because we're talking a |l ot of --
DR, BUTLER  --- which bug you m ght | ook at.
DR REI NSCHUESSA: But that's one for the future.

don't think that's one we're going to cone up with by tonorrow.
And then, with one other addendum that if you come up with
evidence that there is a hunman food safety pathogen that is
found in the culture fish environnment, then you al so | ook at
that, not necessarily sonmething found on a filet that could
have been put there in processing and all that.

DR BUTLER That's the salnonella fromthe catfish
for exanpl e.

DR, REINSCHUESSA: If you're finding themin the fish
and the water, then it's worth going after that, but | wouldn't
just start infecting fish with hunman pathogens as a possibility
until you have real reason to do that.

DR BUTLER So the recommendati on woul d be sone
sentinel indigenous species, maybe, plus --- is a pathogen that
is typical or --

DR. REI NSCHUESSA: Well, the one that they'd be using

{ for the approval.

DR. BUTLER: Yes.

DR. REI NSCHUESSA: | nean, you'd be doing anyway;
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1 right?

4 DR. BUTLER How do you do that, though? GCh, because
Jit's the target organisns for the whatever, shrinp.

4 DR. KAZDA: --- where do they cone from---

(@]

DR REI NSCHUESSA:  Dar wi n.

4 DR. KAZDA: --- indigenous by the type of water
N there ---
g CHAI RVAN MacM LLAN:  Well, and that's just it. If

[{a)

there is going to be sone resident, homeot herm c ani nal

14 bacteria present, it's going to be because there are

1% honmotherm c animals defecating into the water or into the water
14 that eventually goes into the aquacul ture pond.

13 So you can find E.coli in catfish ponds. You can

14 find E.coli in the G tract of catfish. They' re just passing
19 t hrough, as best we can tell. It disappears as the tenperature
14 cools down. You can find sal nonell a.

17 CGeorge Flick fromVirginia Tech -- | think that's

1§ where he is -- he's a food scientist. He's identified

19 canmpyl obacter in aquaculture ponds. He's identified

20 salnonella, listeria nonocytogenes. Probably all of the human
21 food-borne pathogens that you could think of. | know there's
22 kl ebcial in pneunponia in there.

23 Whet her those bacteria are doing anything is another

24 question and it would be interesting, froma scientific

23 standpoint, to see if exposure of those bacteria, in very, very




1

A
4

-
(.

89

| ow nunbers -- they were so |low in nunbers, you couldn't even
do an MPN and | don't know what that neans, but his point was
that there's very, very |ow nunbers of those human pathogens in
t hat warm wat er pond, aquacul ture pond.

H's view was, there's just no way that's going to be
a human health hazard. But the point is that you can get those
ki nds of bacteria in that environment.

DR. KAZDA: | was just wondering --- you say that
it's a species specific that, you know, certain type of fish
woul d have certain type of bacteria, so | was just wondering
how t hat happens, you know, why that one specie would be nore
prone to have one type of bacteria than others.

CHAI RVAN MacM LLAN.  Well, you can meke sone broad
differentiations that way. Marine fish are going to have
vibrios. Freshwater fish are not going to have vibri os.

Marine fish and freshwater fish could have sal nonella but they
woul d not necessarily have sal nonella. W've checked our fish,
for exanple for salnonella. 1It's not present.

But our water source is really unique in southern
| daho. Trout culture in Tennessee, it takes water from-- in
fact, they may even get water fromrivers. That's quite

possi bl e, or fromdrai nage canals where cattle could poop.

i They coul d have sal nonel | a.

DR. KAZDA: So it's the water quality.

CHAI RVAN MacM LLAN: It's the water quality. And so
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DR. KAZDA: So that should be, actually, one way to
monitor this whole thing. You know, the water that goes in, if
you sonehow cul ture the water or whatever, then you wll

probably be able to predict what the fish is going to be

col oni zed.

DR. SIMVONS: The water quality is a nmgjor issue in
the --- based on that. For exanple, in the --- part of the
state, they ship --- every summer ---

DR. KAZDA: But it's also probably the tenperature.
" mtal ki ng about wild fish now because | renmenber in
Newf oundl and, nobody goes to fish in August or whenever they

i say the fish is rotten and | was al ways questioni ng what they

mean by rotten.

You know, | thought maybe because the fish --- or
it's because the water tenperature goes out, they becone nore
of --- or whatever their fatty tissue so whatever --- the fish
woul d taste rancid al nost, but maybe -- they couldn't explain
what they meant, rotten. But maybe it was that there was
probably, by experience, sone kind of outbreak of disease or
what ever fromthat fish

DR. RElI NSCHUESSA: --- of fish and then mammal s. I

{ nean, there are cow pat hogens and there are peopl e pat hogens

and there are pig pathogens, so they're all different species

of manmmal s and we don't question why they woul d have different
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bacterial flora.

VOCE: W're not going to give answers --

CHAI RVAN MacM LLAN.  Well, we definitely not going to
gi ve answers, but | still struggle with the commensal because -
- and | understand all of the reasons for trying to include it,
but until you can put it into perspective, what do you do with
then? And we're not going to be able to get at perspective --

DR. REI NSCHUESSA: That would be a possible -- the
role for the commensal would be the later surveillance.

CHAI RVAN MacM LLAN. Right. Well that's what | was
going to say. The only way we can get, and it's not a perfect

way to do it, but if we nonitor the cormmensals. |If we also

{ have a programin place to nonitor humans, which | guess we do

-- is that right?

We noni tor human pat hogens that are -- so if we can
some way or other, and nmaybe the nodelers, that fell ow today,
for exanple, can put that into sonme sort of perspective so that
we can use the information in a productive way. But you really
have to include both of those entities, both of those studies,
totry to ensure public health is protected.

DR. REI NSCHUESSA: And so -- | nean, then, if you're

saying to nodel --- if we're nodeling a cormmensal, we want to

3 look at it for post-market. | nean, we just have to cone up

with standards for even testing sensitivity in these organi sns.

CHAI RVAN MacM LLAN.  Well, and that's sonething
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that's nore easily done.

DR. REINSCHUESSA: | guess |I'mbeing ny own devil's
advocat e.

CHAI RVAN MacM LLAN.  Well, rel atively speaking.

DR REI NSCHUESSA: Well, real standards are not ---
mean, for real --

CHAI RVAN MacM LLAN. Right. But conpared to trying
to judge the inpact on humans, that's far easier. So that's a
little bit of informati on and maybe we just need to approach
t hese pre-approval sorts of studies as it's an inperfect tool
and it's an inconplete tool, but it's sonething that as |ong as
we structure it right could be of value to the decision makers.

Coul d be.

The problem | can see, if we don't put sufficient
si de boards on the information, then you' re not going to know
how to deal with it because you' re always going to go back to
t hat endpoint which is the human risk factor. W' re probably
not going to have a good neasure of that for sonme period of
tinme.

Well, it's quarter after five. W' re supposed to go
to 5:30. | don't know what everyone wants to do here, but what

| woul d suggest is that we sleep on this. W're supposed to

i break out again tonorrow norning, and if you want to conme up

with sonme ideas yourselves, and I'Il certainly try to do that

just as a strawran to cone out with tonorrow norning on how we
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1 might craft some pre-approval studies.

And if that's agreeable to everyone, then we'll stand
adjourned. If not, we can certainly continue talking. Any
preferences? Al right. W stand adjourned. Thank you,
everyone.

(Wher eupon, the neeting was adjourned, to reconvene

Thur sday, February 24, 2000 at 8:30 a.m in the Randol ph Room)




